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The Ballard Pavement. 

Wood pavements being in public favor, we look upon the 
invention, represented by our engraving, as of much import- 
ance. The foundation tor this pavement is prepared in the 
usual manner, with a covering of plank of suitable thickness, 
and in sections of the country where gravel is abundant and 
easily obtained, a concrete foundation of proper thickness, 
well rolled, may be used if desired. 

The broad-based, wedge-shaped blocks are placed upon the 
foundation, in rows across the street, the rows touching each 



broken or displaced by heavily-loaded teams, and the con- 
stant wear and pressure of travel. 

Nails are not necessarily used in putting it down. No 
bands, strips, or fastenings, which tend to early decay, are 
used in its construction. The blocks cannot work upward or 
laterally. Sand and gravel cannot work underneath them. 
Few or many blocks may be taken up and replaced, without 
in the least disturbing those remaining. The strips or pick- 
ets used in other pavements, and found objectionable by their 
frequently working upward, loosening the concrete filling, and 



saw may be fed with rollers. It will also be noticed that this 
form is secured without waste of material, or extra sawing, 
and that the use of pickets is obviated, thu3 lessening the 
amount of sawing required in the construction of other wood 
pavements. 

The inventor has had large experience in laying wood 
pavements ot the kinds most in use, and he brings this expe- 
rience to bear upon the construction of the improved pave- 
ment he has devised with a view to the correction of their 
radical defects. 







THE BALLARD PAVEMENT AND MODE OF CUTTING THE BLOCKS WITHOUT WASTE OR EXTRA SAWING. 



other at their base, forming wedge-shaped interstices across 
the street ; and square spaces (on a line with the street), one 
inch in width, are left between the ends of every two or more 
blocks, as may be desired ; these spaces breaking joints with 
those in the adjoining rows ; and the spaces between the 
sides and ends of the blocks are then filled with fine, clean 
gravel, cement, and coal tar, thoroughly rammed into them. 

Such end filling, running in irregular lines, at right angles 
to the cortinuous regular lines of the side filling, interrupts 
the surface of the pavement both ways, thus affording an ex- 
cellent and sure foothold for horses' feet. The continuous 
bearing surface of the broad-based, wedge-shaped blocks, com- 
bined with the wedge-shaped interstices running across the 
street, and also in combination with the square spaces at ir- 
regular intervals lengthwise of the street, filled with con- 
crete thoroughly rammed into them, not only firmly wedges 
the pavement both ways, forming an unbroken keyed arch of 
great strength and firmness, but also renders it impervious to 
water, which would enter between the ends of the blocks, 
were they set with their ends contiguous, without any filling 
so rammed between them. 

The more wear upon this pavement the more compact i* 
becomes. Both blocks and filling being wedge-shaped from 
top to bottom, every shrinkage will be supplied by a down- 
ward movement of the filling. The effect of travel is to con- 
stantly produce this downward movement of the concrete fill- 
ing, wedging the pavement tighter and tighter with each 
movement ; whereas, without the wedge-shape form of block 
and filling, the spaces are the same in size from top to bottom 
and a movement does not tighten but loosens, there being no 
principle of the wedge involved as in 1his Ballard pavement ; 
The Ballard block being broad-based, the foundation, is not 



thereby weakening the general structure, are not used in this 
pavement. The flooring and blocks may be treated by any 
known process for preserving wood from decay. 

The construction of this pavement, in all its parts, is so 
simple, that any portion of the work may be performed by 
common laborers, and the pavement laid with great rapidity. 
Its cost is no more, well laid, than that of any patented wood 
pavement in which a suitable and like quality of lumber is 
used. 

We believe that a pavement, well laid, of the broad-based 
wedge-shaped blocks, to stand but lour inches high, keyed 
with the well rammed concrete filling, as above, will make a 
stronger and more lasting pavement than made of any other 
blocks in use to stand the usual hight — six inches. 

The lumber for the blocks may be sawed at the lumber 
mills, any convenient length, any size from three inches to 
the full size of the log or timber one way, and should be 
seven inches the other way. The feed table of the machine 
for sawing off the blocks, is inclined at right angles to the line 
of the cut ol the saws, which gives the top and bottom of 
the blocks the proper angle to form the bevel to two sides of 
two blocks ; as represented under the gaDg of swing saws 
in the engraving ; and the splitting saw table has a like in- 
clination, giving the same bevel to the other two sides of 
two blocks when split, also represented in the engraving. 
So that with the feed tables at an inclination of one inch to 
the foot, by one sawing and one splitting, two finished blocks 
are produced, wedge-shaped, to stand six inches high, four 
inches wide at the base, three inches at the top, and of a 
length equal to the width of the lumber, either side of each 
block having the same inclination, one side leaning with the 
fiber, and the other slightly oblique to it. This splitting 



This invention is covered by a number of United States 
patents, issued in 18B9 and 1870, embracing the wedge-shaped 
blocks, wedge-shaped interstices, and wedge-shaped key, or 
filling, among the claims. Patents have also been issued, 
through, the Scientific American Patent Agency, in England, 
France, and other foreign countries. Further information 
can be had at the office of the " Ballard Pavement Co.," No. 
117 Broadway, New York. 



Candle Stamp. — It is marvelous, writes the Scientific Re- 
view, to observe what trifling articles may form the subject 
of a useful invention ; the stamping of candles, for example, 
would appear to be a very unimportant matter, yet Mr. 
Schleidner, of Paris, has designed a special machine for the 
purpose. The candles ar<> placed on an inclined plane, from 
which they successively slide into the notches of two similar 
wheels, or rings, which, at each revolution of the driving 
pulley, bring a candle under the stamp. This stamp, suit- 
ably engraved, is heated to an unvarying temperature, by 
steam or otherwise, so that upon pressing lightly upon the 
candle it melts the fatty matter, leaving the candle stamped 
with a very clean impression, obtained without shock or 
stain. The candle then leaves the notches, falls upon another 
inclined plane, and passes thence into a box. 



Baub or chrome steel is not only one-third stronger than 
any other steel, but can be produced at small cost, from the 
fact that when worn out, as in a steel headed' rail, it has a 
market value, as it can be made over again, which is not the 
case with Bessemer or any other cast steel. It will also weld 
without borax or flux, and when burnt can be redeemed on 
the next heat 
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LIGHT AND VISION-KOBE ESPECIALLY HOW LIGHT IS 
CONVERTED INTO THOUGHT. 



[Reins one of the Cooper Union Lectures for the Advancement of Science 
and Art, delivered in the Great Hall of the Cooper Institute, in New 
York, on the 26th of Fcbrnary, 18711. J 



BY H. KNAPP, M. D. 



Light and Vision form too vast a subject for a single lecture. 
I shall, therefore, confine myself to the exposition of one 
question of paramount interest connected with it, namely, 
" How is light converted into thought t" 

This problem is not new. On the contrary, it has a history 
dating back to the works of the earliest philosophers ; while 
it Btill engages the untiring efforts of the greatest naturalists 
of fie present day. Let us consider what were the course 
and practical results of this long series of investigations, en- 
gendered and kept alive by a question of apparently little 
practical importance. 

As the origin of all ideas may be traced to impressions on 
the senses, the highest of them, sight, is consequently the 
most fruitful source of ideas, and its organ, the eye, the 
broadest channel for conveying impressions to the brain. 
All speculation on thought, therefore, had to take into con- 
sideration, above all, how an impression of light is trans- 
formed into an idea. This is the reason that, at all times, 
light and visiim have concentrated the efforts of the greatest 
naturalists and philosophers. The opinions on vision enter- 
tained by the prominent thinkers of every century had bo 
great an influence on the general opinions concerning all ma- 
terial and spiritual matters, that the history ot the theory of 
sight constitutes a faithful mirror of the history of philos- 
ophy. 

The perceptions of sight and hearing are distinguished 
from those of the other so-called lower senses, by the re- 
markable fact thai, in the former, the objects perceived act 
from a distance on the organs of Bense : while, when we feel, 
taste, smell something, the perceived object comes either in 
solid, liquid, or gaseous state, in contact with the terminal 
fibers of the sensitive, gustatory, and olfactory nerves. How 
is it possible for me to open my eyes, and instantly take in 
the sensation of a landscape of almoBt infinite extent, whilst 
not the smallest particle of it touches any organ of my body ? 
I see a mountain far away. This is a commonplace observa- 
tion, you say ; but if I ask how this observation is at all pos- 
sible, and how it is accomplished, you will, most likely, be 
just as much puzzled as the illustrious philosophers of anti- 
quity, the medieval mystics, and the profound and learned 
scientists of modern civilization. 

The old Greeks asked themselves, above all, this question : 
Does the mountain I see yonder come to me, or do I go to the 
mountain ? Their opinions differed ; some held to the one, 
some to the other, some to both at the same time. Democri- 
tus and his adherents supposed that a Bubtile substance, light 
dust, deta hed itself from objects, penetrated into our eyes, 
and was perceived by them. 

Others believed that light dust emanated from our eyes, 
impinged upon the Burface of objects, and caused a sensation 
of the latter by either returning to the eye, or remaining 
always in connection with it. 

Plato started with the axiom that only homogeneous Bub- 
stances are capable of acting upon one another. Light dust 
must therefore, said he, not only be detached from the object, 
but alBO emanate from the eye. Both meeting midway be- 
tween the object and the eye, cause, by their contact, visual 
Bensations of light, color, and form. 

The great philosophical mind of Aristotle refuted all these 
theories, and replaced them by another coming nearer to the 
truth. If a Bubtile light dust, argued he, detached itself from 
the object, it would require a certain time to travel to the eye. 
The perceptions of sight, however, are instantaneous. We 
open our lidB, and at once the remotest objects would, were 
this hypothesis correct, be the more clearly seen, the nearer 
they are to the eye. But the truth is, we see them indis- 
tinctly when they are held close by. If, on the other hand, 
light emanated from the eye, the eye would, above all, see 
itself; and it being the origin and source of light, would 
also illuminate the darkness. 

His theory was the following : Between the visual object 
and the eye there exists a subtile substance, capable of assum- 
ing different Btates. In the state of activity, it becomes 
transparent and excites the eye, as light ; in the state of rest 
it becomes opaque, and produces in the eye the sensation of 
darkness. Both Btates, light and darkness, combined in differ- 
ent degrees, produce the variety of colors. 

The Aristotelian was the theory generally received, up to 
the time of Kepler, in 1604. This great naturalist applied 
the principle of an invention of Porta, viz., the well known 
camera obscura, to the explanation of the act of vision. He 
said the eye represents a natural camera obscura, having a 
system of transparent collective lenses (cornea, crystalline 
lens, aqueous and vitreous humors), walls blackened inwardly, 
and a receptive screen, the retina. When the eye like the 
photographer's camera, is turned toward an illuminated ob- 
ject, an image of the latter is cast upon the retina. Kepler 
reviving the theory of Democritus, explained vision as fol- 
lows: Images, detached from the visual objects, enter the 
eye and place themselves upon the retina. There they are 
touched by the spirits of the optic nerves, which then com- 
municate their impressions to the soul whoBe Beat is in the 
brain. From the report of the optic nerve spirits, the soul 
draws a conclusion or pasBes judgment, and this constitutes 
the notion or idea we have of the object. In case the soul, 
while forming an idea of a thing, does not rely on the report 
of the Bpirits of the optic nerves alone, it sends the spirits of 
the senaative nerves into the ends of the fingers, ordering 
them to examine the same object by the touch. After the re- 
ception of their report, the soul forms a judgment on the 



statement of two witnesses, in order to guard itself against 
the fallacy of one sided impressions. Thus Kepler held the 
thrco periods which constitute the act of vision, definitely 
apart, though his manner of conception and interpretation 
appearB, now-a-dayB, rather childish. 

The first and second periods of vision, the physical condi- 
tion of the formation of the visual images, and the physi- 
ological process of receiving and conducting the light 
impression to the brain, have been explained, thanks to the 
progress of science, in a surprising manner. But we must 
confess that our knowledge of the third period of vision, the 
psychial work of forming the idea, is still in its infancy. 
Kepler was able to explain the first period of vision by the 
physical laws of optics, but his century was not yet prepared 
to comprehend the second period of vision, the physiological 
sensation of light : he resorted to personifying, as the human 
mind is accustomed to do, whenever its knowledge is un- 
ripe. He needed the spirits of the nerves, which constituted, 
as it were, the emissaries of the head of the government — the 
soul. With regard to the latter, we also, the enlightened 
citizens of the nineteenth century, must resort to personifying 
no less than Kepler, one of the founders ot modern astron- 
omy. A real or scientific comprehension of the nature and 
faculties of the soul will not be possible until the anatomy 
and physiology of its seat, the brain, are satisfactorily under- 
stood. Our knowledge of the brain, however, and methods 
to inquire into its structure and functions, are like those of a 
boy, who, impelled by scientific proclivities, beat a watch to 
pieces with a hammer in order to learn what was contained 
within the little case. To former centuries the eye was a 
case as dark and incomprehensible as the brain still is to the 
present. Let us, therefore, proceed to consider how we have 
discovered the structure and functions of the eye. 

Kepler supposed that the retina was the percipient mem- 
brane of the eye, because it corresponds to its focal plane, 
that is, to the point of union of rays coming from distant 
objects. This can be easily demonstrated by turning an eye, 
removed from an animal, toward a luminous object — for in- 
stance, a candle — a small image of which will be plainly 
visible upon the opposite point of the eyeball. This retinal 
image, however, showed one quality which gave rise to a 
good deal of discussion, from the time of its discovery to the 
present epoch — I mean the reversion of the retinal image. 
The same peculiarity obtains in images cast by any collect- 
ive syBtem. In the pictures of the camera obscura all the 
objects are inverted. When in the retinal images everything 
stands upside down, how then is it that we see objects in the 
natural upright position ? This was the universal and puz- 
zling question. 

Berkeley, in 1709, was the first to give a reasonable ex- 
planation. He argued : The earliest conscious observations 
of a child are the movements of its own hands. If you 
watch a baby a few months old, you will notice the queer 
and manifold movements of its hands and fingers, while its 
yet unsteady gaze is directed on them, and every now and 
then the fingers are brought to the mouth. These are the 
studies of the little creature. The hands and fingers cast 
images on the retina, which it learns to comprehend. It calls 
in aid the senses of touch and taste, and by unvaried com- 
parisons of the impressions which the same object makes on 
different senses, it learns to refer these impressions to the 
same object. In this way it acquires a notion of the different 
qualities of a thing. Some of these qualities can only be 
furnished by one Bense ; for instance, light, colors, taste. 
Others may be perceived by two and more senses ; for in- 
stance, the position and size of objects. The hand brings 
itself and things within its grasp, in contact with the lips and 
other parts of the body. Their positions, size, warmth, con- 
sistency, and other qualities, are thus felt and recognized. At 
the same time the eye watches these movements, and, by 
numberless repetitions of these simultaneous observations, 
the mind learns to bring the impressions of the eye into har- 
mony with the impressions received from the nerves of feel- 
ing. Constant habit establishes a law, and it is not astonishing 
to find Buch a law also in the sensations of the retinal nerves. 
Each nervous fiber receiving, at all times, the image of an 
object invariably from the same direction, cannot but refer 
an impression to a luminous object placed in the like direc- 
tion. This law is bo compulsory, that irritation of the retinal 
nerves by other causes — electricity, injuries, etc. — is always 
judged in the same way as referring to luminous objects, 
which would have cast their images on the parts of the ret- 
ina excited by the electric current, the injury, etc. If you 
press quickly with your finger on the temporal side of your 
eye, you will perceive a luminous flash over the nose. In 
this way all the impressions of the retinal nerves are referred 
to objects without the eye, lying in the opposite part of the 
field of vision. Physiologists call this invariable mode of 
interpretation of retinal impressions by the mind, the law of 
projection of the retina. Being a law of nature, it admits no 
arbitrariness of judgment, no divergence of its meaning, no 
exception. If any part of the retina is excited by rays of 
light, pressure, or electricity, the mind always sees a lumin 
ous object in a definite direction, which is determined by a 
stjaight line drawn from the excited point of the retina 
through a point near the posterior pole of the crystalline 
lens, called the optical center, or the nodal point of the eye. 

In ordinary vision the outward world is portrayed as a 
miniature panoramic picture on the retina, every point of 
which is referred by the mind to the corresponding point of 
the landscape spread out before the eye according to the law 
of projection. The mind has not the leaBt cognizance of the 
way on which the light, exciting the retinal fiberB, traveled. 
If a prism, or any other optical contrivance, be interposed be- 
tween the luminous body and the retina, whereby the rays 
are deflected from their original straight lines, the mind 



knowing of no other code while judging the retinal images 
than the law of projection, Bees the object in a wrong posi- 
tion. If the vitreous humor, lying before the retina, is not 
pure, but has some opaque spots in its tissue, they cast a 
Bhadpw on the retina, which is mistaken for a dark object out- 
side the eye, a floating mote, etc., according to its shape. 
Numerous errors are committed by relying solely on the im- 
pressions of one sense. They are called illusions, and many 
of them amuBe or frighten people according to their nature. 

If we recapitulate this chapter on the reversion of lumin- 
ous object and retinal image, and the interpretation of the 
latter according to the law of projection, we arrive at the fol- 
lowing Bummary : 

The mind is in intercourse with the outward world by 
means of a pictorial language, photographed upon the retina. 
It has learned, in early youth, by habit and the co-operation 
of other Benses than that of sight, to read this pictorial lan- 
guage according to a certain law, that of the projection of 
the retina, by which every point of the miniature panorama 
on the retina is referred to an object point, lying on the op- 
posite side in the real landscape. 

This Bentence expresses in brief tho opinion entertained by 
the most-advanced natural philosophers of the present time 
regarding the art of vision. It gives a general idea, a rough 
outline of our subject, how light is converted into thought. 
But were I to Btop here, I should have treated it very unsatis- 
factorily, leaving it immersed in a sea of obscurities. To dis- 
pel these we must advance farther into the temple of science. 

The sun, the central body of our planetary system, is a 
glowing maBB, surrounded by an atmosphere of glowing va- 
pors. Light and heat emanate from it to create and sustain 
all animal and vegetable life on our little planet. 

According to modern science, both light and heat are not 
real, physical particles, or molecules, detached from the in- 
candescent body and propelled through space with almost 
inconceivable velocity, but they are a mode of motion, trans- 
mitted from one particle to another. The single particle 
makes but an exceedingly small movement, always like a 
pendulum swinging to and fro about its point of rest, but 
imports its motion to the neighboring particle almost instan- 
taneously. Thus the original impulse given by the glowing 
body to the nearest molecules, is transmitted to an infinite 
number of others with incalculable speed, and this transmis- 
sion is called the propagation of light. Its velocity is ap- 
proximately 200,000 miles in a Becond. The particles which 
are excited by the glowing substance to perform these vibra- 
tory movements, are supposed to be of the utmost subtilty, 
and to fill not only all space, celestial and terrestrial, but to 
pervade all bodies. They are called luminiferous or light 
ether. Their rarer or denser accumulation in different sub- 
stances has a remarkable influence on the course of light. 
Through substances of equal density, light travels with the 
same speed, and the transmission of the vibratory motion 
from particle to particle is perfected in a straight line. This 
transmission is nothing else than what we call a ray of light 
— a sunbeam, if it comes from the sun. But any glowing 
body emits rays which travel through Bpace in Btraight lines 
as long as their course is in the same medium. Ab soon, 
however, as the density of the substances changes, the rays 
of light are deflected lrom their original course. 

When we accompany a ray of light as it proceeds from the 
sun, we have first to travel through an immense space, filled 
only with ether. The Bunbeam passes through it in a 
straight line, until it reaches the atmosphere of the earth, 
which, being a denser medium, deflects it somewhat from its 
original course. After having traversed the atmosphere, it 
illuminates the landscape around our dwelling-place, and, re- 
flected from the objects enters our eye, where, after various 
refractions, it ends in the retina. 

LTo be concluded next week.] 



EXPERIMENTS ON THE HEAD OF A GUILLOTINED PA- 
TIENT. 



At the time Troppmann was beheaded, a medical man in 
PariB, Dr. Pinel, made the startling announcement in one of 
the political journals, that death by the guillotine was the 
moBt cruel of all, as, through the suddenness of the process, 
life remained in tho head of the criminal at least one hour 
after the execution. This Btatement was supported by physi- 
ological notions peculiar to the author ; but, notwithstanding 
their heterodoxy, they might have been brought forward with- 
out any blame attaching to M. Pinel, had not he adopted the 
curious proceeding of publishing his note in a political jour- 
nal instead of a professional one. At all events, the note 
produced the desired effect. The public mind was deeply 
moved, and a host of extraordinary histories went the round 
of the journals. Such sensational stories as Heindrich, the 
executioner, being bitten by the head of a guillotine ; of sev- 
eral heads, fallen into the same basket, having bitten each 
other, etc., were quoted from journal to journal, and struck 
with horror the good people of Paris. 

Some of the medical journals entered a proteBt against M. 
Pinel's extraordinary physiological ideaB, and the nonsensi- 
cal stories to which they had given rise. Among others, M. 
Desprez, surgeon to the Lock Hospital, took the trouble to 
show the falsity of all this anti-phyBiological stuff. But MM. 
Evrard and Beaumetz, both medical men at Beauvais, have 
done more. They determined to make experiments on the 
head of a guillotine, and the occasion was afforded them soon 
after the death of Troppmann, by the execution of a parri- 
cide at Beauvais. The results of these experiments were 
communicated in March last to the Medico-legal Society of 
Paris, and they are really well worth being noticed. 

The head of the culprit was delivered to them five minutes 
after the execution, and was subjected to various processes 
which are most curious, and imply no small courage on the 
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part of the investigators. First, MM. Evrard and Beaumetz 
tell us that the head was placed on a table covered with com- 
presses, so as to show the amount of blood which would be 
obtained. The face was then bloodless, of a pale and uniform 
hue; the lower jaw had fallen and the mouth was gaping. 
The features which were immovable, bore an expression of 
stupor, but not of pain. The eyes were open, fixed, looking 
straight before theui ; the pupils were dilated ; the cornea 
had already commenced to lose its luster and transparency. 
Some sawdust still stuck here and there to -the face, but 
there was no vestige of any either on the inner surface of the 
lips or on the tongue. This is an important fact. 

The opening of the ear was then carefully cleansed, and 
the experimenters applying their lips as closely as possible 
to the orifice, called out three times in a loud voice the name 
of the criminal. Not a feature moved ; there was no muscu- 
lar movement, either of the eyes or on the face. A piece of 
charpie, saturated with ammonia, was next placed under the 
nostrils ; there was no contraction of the alas nor of the face. 
The conjunctiva of each eye was deeply and several times 
successively cauterized with nitrate of silver ; the light of a 
candle was brought within two centimeters distance of the 
cornea, and yet no contraction was observed either in the 
eyelids, eyeball, or the pupils. 

Electricity was then resorted to as a more powerful means 
of excitement of the nervous system. One of Legendre's 
electric piles, with a current of moderate intensity, deter- 
mined vivid contractions in such of the muscles of the face 
as were directly subjected to its influence. But was this evi- 
dence, say the investigators, of a feeling of pain expressed 
by the physiognomy ? Certainly not : and this for two rea- 
sons ; first, because, whilst the experiment affected the left 
side of the face, the muscles of the right side retained their 
expression of stupor, even when the opposite side was the 
most convulsed ; next, because the electrized parts them- 
selves resumed their cadaveric impassibility as soon as the 
electric current ceased to animate them. 

The integuments of the cranium were then incised from the 
nape of the neck to the root of the nose ; the bones of the 
skull were uncovered down to the zygomatic arches. In per- 
forming these incisions, say the investigators, many nerves 
were cut, of which the section would have been most pain- 
ful ; the muscles of the neck and temple were still alive, 
since they retracted energetically under the knife ; notwith- 
standing, no contraction of the face, no reflex action was ob- 
served. At that time three-quarters of an hour had not yet 
elapsed since the execution. The skull was then sawn 
through, and the brain removed ; the muscles of the face 
and those of the jaws continued to obey the electric current, 
as when the brain was unimpared. The integuments had 
then begun to get cold, and yet, with an intense electric cur- 
rent, the same muscular contractions were obtained half an 
hour after the extraction of the brain. Nobody will say that 
the brain still continued to act and think, though the mus- 
cles still responded to electric excitation. Beyond doubt the 
brain was as lifeless during the first part of the experiment 
as during the second. Indeed, at the very moment of the ex- 
ecution, through the sudden interruption of circulation, and 
consequent syncope, the brain was quite as unable to feel as 
to express its sensations. 

This view MM. Evrard and Beaunietz base on the condition 
of the brain and its envelopes when examined. There was 
no fluid in the large arachnoid cavity ; the vessels of the pia 
mater were almost bloodless, and filled with aeriform fluid ; 
the lateral cavernous sinuses were absolutely bloodless. The 
ventricles contained scarcely a teaspoonful of fluid, and in no 
situation was the brain injected. These facts entirely over- 
throw what has been advocated by some with regard to the 
persistence of the cephalo-spinal liquid, and of cerebral nutri- 
tion. 

Tho thoracic viscera were also examined. The heart was 
found to be enormous, and was seen to beat under the peri- 
cardium ; the lungs shrunken, and of a blackish hue. There 
was an enormous dilatation of the right auricle, and the vent- 
tricle of the same side was also dilated and tense. The left 
auricle was remarkably small, hard, and retracted. The 
right auricle and ventricle were filled, not with blood, but 
with an airy fluid. Pressure reduced their volume to three- 
fourths of their apparent size. Whilst the contraction of the 
auricles persisted, those of the ventricles became less frequent. 
A quarter of an hour after, the auricle and ventricle were once 
more swollen and distended, and it seemed that air, solicited 
by the contraction of the auricle, came from the vena cava 
(which was bloodless and dilated), as well as from the brachio- 
cephalic venous trunks. An hour and a half after the execu- 
tion, the contractions of the right auricle were still percep- 
tible, though rare and weak ; the right ventricle was then 
wrinkled, shrunken, and could not contract in the least. 

The results of these experiments are in entire accordance 
with those which had already been obtained in 1803 by the 
Medical Association of Mayence, which had been led to inves- 
tigate the subject by the same motives as had actuated MM. 
Evrard and Beaumetz. The experiments then made, such as 
calling out the names of the criminals in the respective heads, 
were much the same as those which I have just related. 

The falling of the lower jaw, which takes place instan- 
taneously, serves to explain (to a certain extent), according to 
MM. Evrard and Beaumetz, all the extraordinary stories of 
the heads biting each other which have recently been propa- 
gated as coming from Sanson and other executioners. The 
fact would be a mere coincidence, due to the position of the 
various heads in the basket. Besides, the experimenters as- 
sert that Heindrich, the present executioner, has positively 
assured them that he has never noticed this fact, nor indeed, 
any sign whatever of persistent life in the heads of guillo- 
tines. — Lancet. 



A TfilP OVEB THE CEHTBAL PACIFIC KAILKOAD. 



A contributor to the American Churchman thus graphically 
describes a trip over the Central Pacific Railroad : 

The real difficulty in the way of engineering, in connect- 
ing the two oceans, occurs on the western side. It is all 
plain sailing on the eastern, till the road descends by a steep 
grade and through a pair of long tunnels into the Salt Lake 
Basin by Weber and Echo Canons. The level plains of Ne- 
braska, and the high table land of the Laramie Plains, by 
which the road ascends and crosses the Rocky Mountains, at 
an altitude of 8,000 feet, offered no difficulty to the engineer. 
The trouble on the Union Pacific was from the Indians — the 
warlike Sioux and Cheyennes — and from the fact of the great 
distance from supplies and material. But on the western side, 
the engineering problem was the great one from the start. 

Immediately after leaving Sacramento the ascent begins, 
and the problem was to ascend the Sierra Nevada range to a 
hight of 7,000 feet within a distance of 80 miles. 

There was no getting round the thing. The mountains 
stood there barring the way eastward. They would not get 
out of the way for a railroad, and the " passes," by which 
travelers in the old time surmounted the obstacle, are all 
from 5,000 to 8,000 feet at their hight above the sea level. 

It was, indeed, the common talk in California that it was 
impossible to carry a railroad up the western face of the 
Sierra. Even good engineers considered the undertaking 
preposterous. 

It is easy enough to mount it from the east, for the high 
table land of the " great desert " comes up to its eastern side 
from 4,000 to 5,000 feet. In fact, the Sierra Nevada is the 
western face of an embankment — the embankment being 
half a continent — and this, the guttered and storm-washed 
front of it towards the Pacific. 

The point was to get up this rocky face to the table land it 
bounded, and to do that in a very short space, for the conti- 
nent breaks off short and comes down sheer. 

But California energy, using 10,000 patient Chinamen, 
solved the problem, and took the track up and over, along 
the mountain side, through deep and long tunnels, across 
rifted chasms in the rocks, over headlong torrents and by the 
dizzy edges of abysses thousands of feet down, and " around 
Cape Horn." 

But even when the work was done, the snow avalanche, or 
the earth slide from the mountain round whose side, half up, 
the iron path winds twisting upward, might sweep the work 
away, or overwhelm the track, and make it useless for weeks 
or months. 

There was a remedy also for this in the skill and determin- 
ation of the men who did this work. They just roofed in 
their road for fifty miles ! 

They took the giant stems of the pines and braced them 
against the mountain side, framing them and interlacing 
them beam with beam. They sloped the roof sustained by 
massive timbers, and stayed by braces laid into the rock, 
and covered with heavy plank, up against the precipice, so 
that descending earth or snow would be shot clean over the 
safely housed track into the pine tops below ; and so they run 
their trains in security under cover, and have conquered the 
snow in its own domain. 

There is one drawback. These " snow sheds" shut out 
forty odd miles of the most magnificent scenery on the whole 
trip — notably Donner Lake, and the deep valley inclosing it, 
which lies straight down below the passing trains. 

It was up this slope I traveled yesterday afternoon and 
evening. It takes two locomotives to persuade the trains to 
ascend. I found a place just after leaving Sacramento, on the 
foremost, and had a mountain ride, which I think must be 
unequal ed considering the mountains and the horse , 

First there was the Sacramento valley — oak opening all, 
which, to most of your readers needs no description. Only 
the oaks are a species not seen in Michigan or Wisconsin. 
California is rich in oaks, and these, scattered about as thick- 
ly as apple trees in an old orchard, are the live oak, small- 
leaved evergreen. 

Then came the " foot hills " and a gradual change in the 
wood growth. The Manzanilla wood, with its shining stem 
and dark green glistening leaf, mingled with the oaks and 
the buckeye, which, in California, is a many stemmed bush, 
springing from a common root hung heavy with its pear- 
shaped fruit, filling up the spxce beneath the taller oaks and 
the nut pines. 

Finally, we came into the realm of the coniferm, and the 
tall stems sprang up smooth, branchless, and tapering, rear- 
ing their green coronals to the sky. 

We are going up the mountains ! In a valley on one hand 
lay a mining village — the most beautiful villages in the State 
are these mining villages now. Down the mountain side, on 
the other, ran the water, led in sluices like a mill race, around 
a point here and a bend there, and across a gorge yonder — 
the water to be used, under the mighty power its descent 
gives it, to tear the hill side down and wash the rocks to 
pieces in " hydraulic mining " — mining, that is, which con- 
sists in discharging a stream of water, with a head of a few 
hundred feet, full in the face of a hill side till it is knocked 
into bits ! — bits which contain gold, of course, or are sup- 
posed to. 

But these too are left, as we go clanking on through pitch- 
dark tunnels, and over trestle works that look like spiders' 
webs, and along the maze of dingy precipices ; the engine, 
coughing and straining in the tug up the steepest grade yet 
ventured by any engineer. 

The day died out before we reached the summit, but died 
into a cloudless moonlight so brilliant, so silvery white in 
the flood of light it poured across land and sky, that one sent 
no regrets after the sunset. 



Moonlight in the mountains, and such a moonlight is 
something to be remembered for life. I lost all sense of the 
poor, every-day world, forgot so vulgar a thing as a railway 
car, even the clank of the engine seemed to come softened as 
from far away ; and I was sailing over pine-clad mountains, 
silvery white, in an air of balm and fragrance, and, in fact, I 
think was about half asleep when my friend, the engineer, 
plucked my sleeve — we were doubling Cape Horn ! 

Round the jutting mountain wall, so called from its bold 
advance into the valley, and its precipitous face, the road 
winds like a ribbon. No human foot had ever trodden this 
hight, as far as man may judge, till the first "hand" was 
lowered down to lash himself to a tree and begin, with pick 
and spade and crow, to cut a shelf along the dizzy hight ! 
Not even an Indian trail had ever passed where the long 
train was passing now. The foot sure savage had never ven- 
tured here. Three thousand feet sheer down lay the val- 
ley, in the moonlight like a lake, the mist slowly rising 
and swaying, silvered by the descending light. The feath- 
ery tops of the rock anchored pines rose out of the mist far 
below. Across the vail ey the other mountain face frowned 
darkly, shaggy with bristling pines from base to Bummit. 

That was one side. 

On the other rose the almost perpendicular wall of the 
mountain, round which we were rushing on a shelf cut into 
the rock wide enough for the rails, of course — what need of 
anything more, when they are treble-spiked, and the rolling 
stock of the best, and the engineer the safest man to be 
found ? 

If we went off? If a broken rail should be ahead, if a rock 
should have rolled down beyond the curve yonder? Well, I 
suspect it would not make much difference, in that case, 
whether one was on the engine or in a car yonder. It would 
amount to the same thing, I think, when we all reached the 
valley together. 

But there has never been an accident, and if. is just such 
places as this that are most carefully guarded, and where all 
prudence and forethought and skill are engaged to be active. 

I do not know that I have been able to give you half an 
idea of the magnitude of this undertaking, which has anni 
hilated these weary desert spaces, and brought East and 
West together. If I have said much about it, it is because, 
after all, looking at it as I have, it seems to me the railroad 
across the continent, the double iron bands that tie Omaha 
and Sacramento each together, over the mountains, across 
vast deserts where human life finds nothing to sustain it, 
through the territories of tribes, too, a few years ago a terror 
to the whole border — it seems to me the railroad is really the 
most wonderful thing one sees, after all. 



Hew Attractions for the Central Park. 

The New York Historical Society is about to give the most 
gratifying proof of being alive to the interests of art and of 
the public improvement. According to the Evening Post it 
proposes to establish in the Central Park a Museum of Histo- 
ry, Antiquities, and Art. 

By an act of the legislature of the state of New Tork, the 
Central Park Commissioners are authorized to set apart, and 
appropriate to the Historical Society such portion of the 
grounds lying near the Fifth avenue, between Eighty-first 
and Eighty-fourth streets, as may b i required for the erection 
of suitable buildings for this museum. 

The plan contemplates the removal of the rich treasures of 
the society from the building in the Second avenue, which 
has long been too small for their proper disposition and dis- 
play, to a new and larger building in the Park, where, under 
proper restrictions, they shall be readily accessible to the 
public. 

In the department of history the collections of manu- 
scripts, maps, charts, newspapers, coins, and medals, will make 
a most conspicuous and interesting feature. 

In the department of antiquities the Abbott collection of 
Egyptian memorials, the Nineveh sculptures presented by 
Mr. James Lenox, and the numerous relics of the aborigines 
of the American continent, will attract great attention. These 
valuable curiosities have long remained packed in the socie- 
ty's present buildings, for want of space to open them for ex- 
hibition. 

The department of art is that which will prove the most 
popular with the visitors in general, and this will contain, at 
the very beginning, the well-known collection of the New 
York Gallery of the Fine Arts, the Bryan collection, and the 
Audubon collection, constituting the nucleus of a gallery 
which, in time, we may confidently hope will be worthy of 
the city, and of the beautiful pleasure ground in which it will 
be placed. 

The New York Historical Society, in taking this step, has 
entitled itself to the hearty suppport of this community and 
to the thanks of the lovers of art throughout the United 
States. 



Glass for Windows. — A window glazed with ground 
glass is almost always unsatisfactory. The vitrified surface 
being removed, the smoke and dust discolor it, and make it 
difficult to be kept clean. White enamelled glass, having a 
semi-opaque figure upon a transparent ground, is more satis- 
factory. If the windows of a dining-room were filled with 
clear light pink glass, the effect of the room would always be 
pleasant and comfortable. The greatest care should be taken 
to avoid introducing dark colors. 



The first bar of tin ever made in the United States has been 
presented to the Secretary of the California Pioneers. It is' 
eight inches long, four inches wide and two inches thick. The 
bar is appropriately inscribed. 
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Turning Irregular Forms. 

We illustrate from the Engineer an ingenious slide rest, de- 
signed by Mr. W. H. Northcott for turning articles of irregu- 
lar sections. This system differs from the Blanchard and 
other lathes, because it is applicable to ordinary slide and 
screw-cutting purposes, as well as to turning irregular forms. 

A is the center line of lathe spindle ; B is the lathe bed, 
which carries a pair of ordinary headstocks ; C is the saddle 
of the Slide rest, which is caused to travel along the lathe- 
bed in the usual manner by the leading BCrew, E ; D is a rest- 
holder, bolted down on the surfacing slide, for receiving and 
carrying any convenient form of tool-holder and slide ; an 
ordinary short slide and Willis' holder is shown in place 
and carrying a light fly-cutter. This 
cutter is driven from overhead by 
means of a cord or gut, which is 
kept strained in evefy position of the 
slide by means of the lever, O. The 
shaft, F, and the leading ecrew, E, 
are driven from the lathe head by 
suitable change wheels which of 
course vary according to the relative 
speeds squired, but generally the 
shaft, F, at the back of the lathe bed 
runs at the same speed as the lathe 
spindle. The surfacing slide carry- 
ing D, is caused to move across the 
saddle by means oi the screw, H> 
either by a handle in front or auto- 
matically by means of a wornt 
whetl, I, driven by a worm on the 
shaft, F, the motion of the worm, I, 
being commiimnicated at will to the 
screw through a sliding clutch. The 
surf acing-screw, H, is continued past 
the worm-wheel and clutch, and at 
its end is fitted with a bearing and ad- 
justing nuts, to run in a cross head, 
K, which cross head slides on guides, 
L,' one each side of the screw. The 
shaft, F, carries a small wrought iron 
miter wheel which rotateB with the 
shaft, but, by sliding along it, is en- 
abled to follow the saddle anywhere 
along the bed. ThiB miter wheel 
gears with a similar wheel below it, 
attached to a short stud or shaft, 
having its bearings in a casting fast- 
ened to the slide rest saddle. At the 
lower end of the vertical shaft is a 

spur wheel, one of a series of changes any of which may be used t ween their speed, 
to obtain the required speed. There is also another longer 
vertical spindle placed at the back of the saddle, and which 
rotates in a long bos3 forming part of the same frame. At 
its lower end this spindle is also fitted to receive a change 
wheel, driven either directly from a wheel on the other spin- 
dle or through double or single intermediate carriers by the 
short, radial arm, M. The top of the long spindle has a large 
collar or disk, to which is fastened another disk or receiving 
plate, N. - The fastening is lnide w ith two small bolts with 
T heads fitted into a circular undercut groove in the top plate, 
and passing through the collar below. The edge of one plate 
is graduated, and the other has a pointer 
attached to it, so that the top plate may 
be moved round any distance, and fast- 
ened by tightening the small nuts be- 
low. The top surface of the upper plate 
has a number of holes in it which are 
tapped to receive screws, and also a 
larger hole in the center. These holes 
serve for fastening the various shaper 
plates or cam plates to the disk. The 
sliding cross head, E, carries a suitable 
rubber, 0, placed just below the bearing 
of the surfacing screw, and the shape of 
this rubber dependrc upon the shape of 
the copy-plate, being sometimes a flat 
bar, at others a roller, and sometimes an 
angular point. The surface screw, H, 
has its usual bearings in the metal of 
the reft saddle, but the collars to the 
front bearing are formed by four nuts 
which allow of any end play being taken 
up. The inside pair of nuts, however, 
must be screwed back when the irreg- 
ular mechanism is in use, as the screw 
has to slide endwise in its bearings. 
On the lathe being started, the bevel- 
wheel on the shaft, F, drives the first 
vertical spindle, and this motion is com- 
municated by the change wheels to the 
copy plate attached to the top of the 
long spindle. The shaper plate in ro- 
tating being pressed against by the rub- 
ber, O, causes the cross head, K, and 
screw, II, to reciprocate or slide end- 
wise, and the reciprocating motion of 
the screw is of course partaken of by the 
surfacing slide and cutting tools car- 
ried by the slide. The velocity of this reciprocating move- 
ment will vary according to the shape oi the copy-plate, and 
its shape will therefore govern the shape of the work pro- 
duced. The rubber is kept in contact with the copy by a 
weight attached by a cord to the surfacing slide, passing over 
a small pulley in front. With the tools point-level with the 
center, with an eccentric circle for the copy-plate, and with 



equal rotations of copy and work, when the tool's point de- 
scribes a figure much smaller than the copy-plate the shape 
produced is cardoid, or heart-like, and this shape becomes 
more decided, and finally becomes looped as the tool gets near 
the center. When the figure is of the same size of the copy 
plate, its shape is also the same, namely, an eccentric When 
the figure is made much larger than the copy-plate its shape 
is still somewhat the same as the copy, but its eccentricity is 
not increased. 

It will be understood that when articles of irregular trans 
verse section only haVe to be turned, the work and copy plate 
generally make equal rotations; when the position of the 
shape has to vary there must be some Blight difference be- 



BOKING INSECTS. 



SLIDE REST FOR TURNING IRREGULAR BODIES- 



Many of the lower forms of animal life possess powers of 
boring which, considering the soft materials of which they 
are made, seem very surprising. It is hard for us to under- 
stand how such animals are naturally provided with tools ad- 
equate in some cases for penetrating into the densest timber, 
or in otbers even into the solid rock. 

We find no difficulty in understanding how shellfish can 
bury themselves in the Sand — the common cockle is an excel' 
lent burrower in this yielding material. The razor-shell 
dwells in a long tube in the sand which he has formed by his' 
own labors, from which he can only be extracted by darting 
down it a long barbed rod. This 
penetrates his shell and he is 
withdrawn ; but if this be not 
done with great rapidity he is en- 
abled to escape, as he can move 
very quickly in his hole. There is 
another shell belonging to the 
same tribe as the razor shell, 
which excavates for itself a hole 
in the solid rock. This animal 
has no English name ; its Latin one 
is Pholas. It is to be met with in 
limestone rocks on the sea coast, 
in.to which it bores holes to a 
depth of several inches. 

It is still a disputed point among 
naturalists as to how this boring 
is effected. Some think that the 
animal is enabled to secrete some 
acid which softens or dissolves the 
limestone, while others think that 
it is by the mechanical process of 
grinding that it is accomplished 
The preponderance of opinion 
seems to lie now with the latter 
view. Another boring shell is the 
well-known ship-worm or teredo. 
This burrows into wood to a great 
depth, and many an otherwise 
good ship has been rendered un- 
seaworthy by the attacks of this 
indefatigable borer. Of course a 
metallic coating to the vessel is 
a complete preservative against 
their attacks. 

Our illustration represents a 
borer of a very different kind. 



But by giving the copy a very slow mo- 1 The animal that accomplishes these excavations in the trunk 
tion compared with the work, instead of the article being of a tree is not a shell-fish, but an insect. The parent, when 



turned of irregular transverse section, it is turned cir- 
cular, but of irregular longitudinal section. For exa nple, 
by having a shaper-plate formed of a portion of a true 
spiral, tapering shafts can be produced. If the spiral copy 
have a rise of J inch, the large end of the shaft will be 
■J inch larger in diameter than the small end, and the length 
of the taper will be equal to the distance traveled by the 
tool while the rubber has traversed the edge of the spiral 
copy-plate. 
The drawing rollers of spinning machinery, handles for 




THE RAVAGES OF THE WOOD-BORING BEETLE 

starting levers, bolts with countersunk heads, and many 
other articles frequently required in large numbers, can also 
be produced from suitably formed copy-plates; while for cabinet- 
making and for ornamental turning the applications of the 
mechanism are almost endless. 

The device is interesting as its capacity is more extended 
than the Blanchard lathe, familiar to American mechanics. 



about to deposit her eggs, selects a tree of suitable size, and 
commences her operations on the bark. At the bottom of the 
illustration will be observed a small inclined holo, and at the 
end of this a be.;tle is to be seen ; this is the little architect 
who, by the joint exertions of herself and her progeny, has so 
wonderfully penetrated the tree in every direction. Another 
hole, running horizontally across, will likewise be seen at the 
right of the figure, and in the eud of this another bee'.le may 
be seen similarly engaged. When the exertions of the insect 
have prepared a sufficiently large hole she then commences to 
lay her eggs. But before proceeding 
to this subject, let us just dwell for 
a moment upon the magnitude of the 
work she has accomplished. 

The hole bored into the heart ot 
solid wood is about fourteen or fif- 
teen times longer than the body of 
the beetle, and the animal must, by 
the help of its jaws, tear away and 
remove a bulk of timber more than 
twenty times its own bulk. We shall 
gain some idea of the amount of la- 
bor necessary forthis, by considering 
what would be the corresponding 
work that should be executed by a 
man, were he to be equally adapted 
with the beetle for this kind of work. 
He would have in a few days to bore 
into a mass of solid timber a cylin- 
drical hole, about eighty or ninety 
feet lung, and about three feet in di- 
ameter. 

The central part of the illustration 
shows another stage in the history 
of these tunneling operations. We 
will suppose that a beetle has finished 
the hole of which the two already 
described are the commencements. 
All along each of these will be seen 
little white spots ; these represent 
the eggs which she lays as she pro- 
ceeds. The long line in the center 
of the figure represents a part of the 
completed hole, along the sides of 
which the eggs are laid. 

When the eggs of the beetle are 
hatched, the little anima' that comes 
from them is at that stage of its existence utterly unlike its 
parents. It is at first a little grub without legs, and quite as 
unlike a beetle as an earth-worm is unlike a house-fly ; this 
is called the larva condition of the beetle ; and it is equally 
true of every other insect, that in the early stages of its ex- 
istence it is utterly unlike in appearance, in food, and habits, 
to the parents from whom it has sprung. Thus the dragon- 
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fly, with which we are all so fanmi«.j r and which is such an 
ornament to our streams, was, when young, an unattractive 
and somewhat ferocious-looking grub, wholly resident in the 
water, over which, when mature, it skims, but which it never 
touches. The food, too, of the larva of the dragon-fly is quite 
different from that of the mature insect. 

This being understood, we shall not be surprised to find 
that when the eggs of the beetle we are describing are hatched, 
the young that come from them are quite unlike their pa- 
rents. They are small white grubs, rather uninteresting in 
appearance, but endowed with a most tremendous appetite 
and vast powers of digestion, The food which supports the 
little grub is the solid wood of the tree itself. It will be re- 
membered that each egg was deposited on the side of the hole, 
and there it remains attached until it is hatched; thus the 
little creature finds, the moment it becomes conscious of its 
existence, the food which nature intended for it surrounding 
it in boundless profusion. At once it commences to eat the 
wood that is under it, and thus it speedily excavates for itself 
a little hole, the bottom of which gradually deepens as the 
insect proceeds. Its brothers and sisters, likewise hatched 
about the same time, commence each to eat their small hole, 
and thus from the main tunnel a number of small holes 
gradually extend through the trunk, all commencing, of 
course, from the hole originally made by the parent insect. 

Now, as the little grubs progress onwards, they, at the 
same time, grow in size, and their appetite consequently in. 
creasing, the hole gets gradually larger, and this is, of course 
also necessary to allow for their increased dimensions. Grad- 
ually they proceed farther and farther from the center, and 
approach nearer and nearer to the outside of the tree ; but 
just before they finally emerge, when they are just beneath 
the bark, a curiousxhange comes over them. They have now 
grown to be as large as their parent, but still they are grubs ; 
they have not donned the legs and wings which are necessary 
for the perfect beetle, but the tree which has housed and fed 
them in their infancy still affords them shelter till their final 
development. As they get near the bark they cease to eat, 
and fall into an inert condition ; but all this time a wonderful 
change is taking place within their bodies — they cast off their 
skin and are transformed into perfect beetles. Speedily they 
emsrge from the tree to find themselves in a new and won- 
drous world, and to use and enjoy those powers of flight 
which they have so recently and so curiously a cquired. Truly 
this is a very astonishing history ; we have seen one beetle, 
boring into a tree, we s?e a hundred emerge from it ; the 
solid substance of the trunk has afforded nourishment to the 
numerous offspring. There is no more interesting depart- 
ment of natural history than that which treats of the habi- 
tations of insects ; and there is, perhaps, hardly any insect 
more interesting in this respect than this wood-boring beetle. 

STJBMEBGED B'JJYS AS A BASIS FOB, STBUCTUBES 
IN DEEP WATEB. 



The following, from a letter from Mr. Thomas Morris, of 
Carlton Chanbers, England, to T/w Engineer, appears to us 
to contain a good idea. 

" The purposes and situations of structures in deep water 
are so numerous and various that every available principle 
becomes worthy of record. I suggest the application of sub- 
merged buoys to such uses, and my reasoning is this. If you 
have a water-tight vessel with a certain floating power, say 
equal to 100, and to that vessel you attach a weight equal to 
110, and cast it into the water, both weight and float go to 
the bottom. But if they are connected by a line the weight 
alone sinks to the bottom, and 
as soon as it has found its 
resting place the descent of 
the float ceases. It becomes 
stationary above the weight, 
with the length of the line 
between them. In this situa- 
tion the float possesses a re- 
markable property ; the origi- 
nal weight having ceased to 
exert a sinking force, it can 
only be farther depressed by a 
new load greater than its as- 
censive power of 100. In still 
water a vessel wholly sub- 
merged has obviously great 
advantage in point of economy, 
perhaps four fold, over one par- 
tially immersed ; but where 
the surface is agitated there is the further advantage that 
the submersion may be fixed at the dead water point, and 
uprights of small comparative sectional area alone be 
exposed to the action of waves. The figure shows a couple 
of these buoys applied to the cross section of a pier or jetty 
where the upright posts, horizontal bearers, platform, and 
parapet, oeing well connected and braced, would give firm- 
ness and the requisite degree of rigidity. It is supposed 
probable that some means of submerging the buoys may 
supersede the use of weights should the principle be practi- 
cally adopted ; and from the known effect of deep water cur- 
rents, some kind of anchorage would be essential in situa- 
tions exposed to their influence." 
*♦ — m 

A Correction. — In our description of the Bolt Cutting 
Machine, manufactured by the Howard Iron Works, Buffalo, 
N. Y., published on page 215, current volume, a typographi- 
cal error occurred which might mislead some of our readers. 
In the fifth line the first word should be three, instead of 
'* these," as the types made us say. The sentence should read 
"The machine herewith illustrated has three dies in the 
cutter heB,d, ! ' etc. 




IMPB0VED PACKING STEAM DBYING CYLINDEBS ON 
PAPEB MACHINES, 



We are informed that the invention we herewith illustrate 
has been applied to two hundred and twenty-five cylinders 
during the past year, and has been tested under pressure of 
seventy pounds with marked success. 



I'U/. 1 




The stuffing box is shown entire in Fig. 1, and in section in 
Fig. 2. A is the box containing the packing material, and 
B the packing nut. The box, A, has a flange, Q, by which it 
is bolted to the end of the cylinder, with which it revolves ; 
the steam induction pipe, C, remaining stationary. The box, 
A, is also provided with an internal shoulder, D. 

The inner end of the induction pipe has two shoulders, E 
F, formed upon it. The packing, H, is of rubber, or any 
suitable material. 
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The action of the device is as follows : When steam is ad- 
mitted to the cylinder, the pressure therein of the steam acts 
upon the end of the pipe, C, to thrust it outward, whereupon 
the shoulder, E, compresses the packing, H, and keeps it 
tight. 

Though originally designed for steam drying cylinders on 
paper machines, upon which it has been extensively tried, 
and proved to be very satisfactory, it is obviously adapted to 
various other uses. 

Patented, through the Scientific American Patent Agency, 
■Tune 8, 1869. For further information address W. B. Fowler, 
patentee, Lawrence, Mass, 



through the loosely laid floor of the story where the material 
is required. These legs may be of any length, and the hods 
can be raised to the shoulders of the workmen who deliver 
their contents to the masons. The machine is already in prac- 
tical operation, with the most satisfactory results, in a lar^e 
building now erecting in Chicago, and two men raise easily 
four hods a minute to the fourth story. Of these hods three 
usually contain brick, and one mortar, thus furnishing all the 
requisite material for carrying on the work. The hods con- 
tain on an average sixteen bricks each, and consequently in a 
day of ten hours, two men can raise nearly twenty-nine thou- 
sand brick with the mortar necessary for laying them. The 
laying of two thousand bricks is, we believe, a good average 
day's work for a mason, and two men are by this device ena- 
bled to raise the material for fourteen bricklayers. Those ac - 
quainted with the business will readily perceive the advan- 
tages of the invention. Of course men are required to fill 
the hods at the bottom and empty them at the top, but by no 
means what has been the usual number for doing the work 
are required. The apparatus simply substitutes a vastly bet- 
ter method for raising the material. 



A Valuable Invention. 

A few weeks ago there appeared, in the Scientific Ameri- 
can, an article calling attention to the great waste of labor in- 
volved by the present method of raising bricks and mortar to 
the upper stories of buildings under construction, and asking 
if it were notr possible for the genius of our inventors to prp- 
duce a remedy for the evil. The American Builder says this 
question has been answered in the most practical manner by 
a Chicago builder, who has invented a machine by which two 
men can easily and rapidly accomplish the labor of several, 
effecting a saving, not only in money and labor, but in time 
also. 

The apparatus, which is destined to do away with the tedious 
practice of carrying the material for building up long lad- 
ders, endangering the lives of workmen, and involving such 
an amount of unnecessary work, is described as follows : 

Two endless chains, made of any required length by a sim- 
ple device, connected together at intervals of about a foot by 
iron cross-bars, pass at their lower extrem'ty over a broad 
pulley or wheel, located as in ah ordinary windlass, such as 
is usually employed in raising stone where a crane is used, 
and worked in a similar manner. The parallel endless chains 
thus connected pass over another broad pulley or revolving 
wheel, supported on four legs, much as a grindstone is usual- 
ly placed. This upper pulley is put in any part of the build- 
ing where the bricks may be wanted, usually in the inside. 
The ordinary hods are used to raise the bricks and mortar, 
with the addition of a broad, stout, iron hook proj ecting down- 
wards at the end of that part of the hod containing the brick 
1 which is farthest removed from the shoulder when carrying. 
The hod, being filled, is hooked by the contrivance mentioned 
to one of the cross-bars of the endless chain, the handle press- 
ing upon the lower cross-bars and acting as a lever to keep 
the hod firmly in position ; and, as two men work the wind- 
lass is raised to any required hight. The hods can be placed 
as close together as their length will allow. The empty hods, 
in a like manner, are hooked at the top of the machine on the 
descending side and received by the workmen on the ground. 
Probably the best method of placing the machine is in the in- 
terior of the building, when the legs supporting the upper 
pulley over which the parallel endless chains are made to pass 
are placed so as to locate tne pulley directly over.an aperture 



Professor] Chandler on the Purity of Croton Water, 

The water supplied to the citizens of New York, at the 
liberal rate of sixty-five gallons to each person daily, is col- 
lected by the various branches of the Croton river from an 
area of 338 square miles in Westchester, Putnam, and 
Dutchess counties. The character of this water-shed is a suffi- 
cient guaranty of the purity of the water. The surface of 
silicious gravel rests on hard Laurentian gneiss, and is open 
pasture or woodland, with few swamps. No factories lino 
the streams, which are liable to contaminate the water with 
refuse chemicals, and no towns or large villages exist any- 
where in the district to pollute the waters with sewage. A 
recent survey of the water-shed has indicated fiftotn points 
at which dams can be erected for the creation of large storage 
reservoirs, whose joint capacity would be 67,000,000,000 gal- 
lons, or a supply, at the present rate of consumption, for 
1,000 days. One of these dams, 650 feet long, is now in pro- 
cess of construction at Boyd's Corner, in Putnam County, 
twenty-three miles from the mouth of the aqueduct. When 
this dam is completed it will flood an area of 303 acres, and 
the reservoir thus produced will contain 3,369,206,857 gallons, 
or a supply for fifty to fifty-five days of drought. 

Examinations were made of Croton water which had been 
in contact with lead for different lengths of time, under 
usually occurring circumstances, of which the following aro 
the results : 

1. A gallon of Croton water from a lead-lined cistern, in 
which it had stood for several weeks, was found to contain 
0'06 grain of metallic lead. 

2. A gallon of water which had remained six hours in the 
lead pipes of the chemist's residence yielded Oil grain metal- 
lic lead, a considerable portion of which was visible to the 
eye, in the form of minute white spangles of the hydrated 
oxycarbonate(PbO,HO + PbO,C02). 

3. Water drawn from one of the hydrants of the School of 
Mines Laboratory, in the middle of the day, when the water 
was in constant motion, yielded traces of lead. This water 
reaches the school through about 100 to 150 feet of lead pipe. 

These results indicate the source of many hitherto unac- 
countable cases of lead poisoning, and are of a character to 
alarm the residents ef New York, and to lead them to adopt 
precautionary measures for protection against this insidious 
cause of disease. 

Many have already introduced as a substitute for lead pipe 
the " tin lined " or ' lead-encased block tin " pipe. 



Chinese Pottery and Glass, 

Po Shan, in the Lanfoo valley, contains extensive potteries, 
three different kinds of ware being manufactured — the fine 
straw-colored porcelain, the common red ware, and a peculiar 
shining black ware, very light, that looks like metal (lead), 
and is valued in districts where fuel is dear, in consequence 
of its rapid heating qualities. The red paving tile and the 
large red water kongs are also made here. Yen-shing has 
extensive glass manufactories of which foreigners are little 
aware. I was much surprised at the quantity and excellent 
quality of the glass. There is a quarry in the immediate 
neighborhood, from whence is obtained the stone which , pul- 
verized and smelted with nitrate of potassa, forms the glass. 
This stone is similar to granite, only of a beautiful lilac color. 
Nearly every house in the city of Yen-shing, is either a glass 
manufactory, or a shop wheie glass ware is sold. We found 
them blowing glass, running it into rods and plates, making 
window glass, bottles, beads, lanterns, and ornaments of 
every description. Some very beautiful opaque bottles of 
different shapes and finely painted I procured here. The 
glass seemed extremely pure, and sold at very reasonable 
prices ; the rods, of pig-glaes about 30 inches long, and \\ 
inches in diameter, costing 30 cash a catty, or legs that Id. 
per pound. Saltpeter, much used in the manufacture of 
glass, is found in the vicinity of Po-shan-shien. — J. Marklw.m. 



Iceberg Alarm, 

Mr. Charles Dion, of this city, proposes to place an appara 
tus on board of steamers and other vessels, so arranged as 
to sound an alarm on approaching the vicinity of an iceberg. 
The device is arranged on the bottom of the vessel, and is of 
such a nature that when the keel strikes any very cold strata 
of water the alarm is sounded. 

It is well known that icebergs refrigerate the water around 
them to a considerable distance. Mr. Dion's instrument will 
exhibit the exact temperature of the water balow the vessel 
at all times. 



© 1 870 SCIENTIFIC AMERICAN, INC. 



268 



Mwfflit ^mu&M% 



April 23, 1870. 



tomtuwn&mt. 



The Editors are not responsible for the Opinions expressed by their Cor- 
respondents. 



method of Restoring the Beauty oi Silver Fili- 
gree Ornaments. 

Messrs. Editors : — The process of producing or restoring 
what is technically termed the " dead white " which con- 
stitutes the principal beauty of solid silver filigree orna- 
ments, such as filigree earrings, pins, necklaces, etc., like the 
method of coloring gold filigree work, was once iealously 
guarded as a trade secret. 

The more liberal spirit for imparting useful information, 
which characterizes the present age, may have already made 
it public ; but I have never met with it among the many pub- 
lished recipes for cleaning silver, and in consequence Bend it 
to the Scientific American for the benefit of those still 
ignorant of it. It will prove useful to them, as ladies often 
carry their silver sets to the jewelerB to have the original 
beauty restored. In a large city like New York, where every 
branch of business is carried on, the jeweler can always get 
an order executed when unable to do the work himself ; but 
in the smaller towns and villages there are not the same 
facilities, and many a profitable job must either be declined 
from lack of ability or else sent to the city, causing unneces- 
sary delay and expense. 

The process for producing or restoring the dead white to 
silver is so simple that, when known, any workman of ordin- 
ary capacity can do it without difficulty in a few minutes. 

Before attempting it, however, the work mast be carefully 
examined to discover whether it has been previously repaired. 
Unskillful workmen — especially in the country — often resort 
to " soft solder " unnecessarily. If any " soft solder " 
(pewter) is found about the work, the process must not be 
attempted. 

If the article i# all right in that respect, pound together 3 
parts charcoal and 1 of niter. Add sufficient water to form a 
paste. With a camel's-hair brush give the article a thin coat 
of the mixture, put it in a small annealing pan, and submit it 
to the fire until it becomeB j ust red hot ; then withdraw it from 
the fire, let it stand a minute, and turn it out into a weak 
solution of sulphuric acid (1 part acid, 10 parts water), in the 
boiling paD. Boil, pour off the acid, rinse ; wash with warm 
water and soap, using a soft brush ; dip in spirits of wine, and 
dry in box-wood sawdust. I* any spots should still remain 
on the work.annealit w iijout the mixture, boil out and wash 
as before. Burnis'i ; Le parts intended to be bright. 

Do not use t'.ic common American saltpeter. The English 
refined niter, although it costs more, is really less expensive, 
as a smaller quantity goes farther, and does the work more 
effectually. Purchase at the wholesale druggists. 

Never neglect to dip your work in spirits of wine, and dry 
in boxwood sawdust. You cannot dry it properly by wiping ; 
a moisture will remain and the gloss is lost ; while by dippin g 
in spirits, all jewelry and silver ornaments may be taken im- 
mediately, thoroughly dry, and retaining their full luster. 

Alexander Allan. 



Retardation of the Earth's Rotation. 

Messrs. Editors : — The Scienific American has recently 
given extracts from British sources, of scientific repute, con- 
taining speculations on supposed existing causes, tending to 
retard the earth's rotation on its axis. The London Spectator 
alleges the friction of the tidal wave, to which I briefly re- 
plied through the Scientific American, that the wave or 
swell following the moon in its westward course around the 
earth, would draw its supply for continued renewal from the 
advancing tide and receding from the wave easterly on the 
retiring attraction. 

Hence the flow to cause friction, both to and from the wave, 
would be i i ,svor of acceleration. 

Til-; transcript on page 204 Scientific American, from 
the Edinburgh Review is silent as to friction, but states that 
the tidal wa ve[( per sc) is a constant source of retardation,at the 
same time admitting the earth to have been a " molten mass 
millions of years back," and consequently would be in a con- 
dition to yield to the centrifugal rotation, and assume the 
spheroidal form as we now find it, and aB required by its 
present rate of rotation. 

The deviation from a sphere is what eminent mathemati 
cians from Newton downwards have demonstrated due to a 
fluid state. That fluid stale, or at least its equivalent for 
computation is present with us, by the continuous oceanic in- 
tercommunication all over the earth, conforming to the ob- 
late speroid generate! during the plastic condition of a molt- 
en mass " millions of years in the past." T. W. B. 

Pittsburgh, Pa. 



Patting <ij> Stoves-"- Wear of Front Driving Wheels 

oi Locomotives. 

Messrs. Editou,': — I have been running a stove for two 
years with the logs bolted on. I am sure of it for I set it up 
myself. It is the " Morning Glory," and was made at Albany, 
N. Y. Further, I once had to do with a stove, the legs of 
which were put on — I think, in a very proper manner — but 
perhaps not any better than to bolt them. The leg had not 
less than an inch upward draft, was fitted in the UBual way, 
and with a projection at the'top of socket for the leg to strike 
against when home, and prevent its getting stuck fast. The 
result was, the leg could not be taken off without raising the 
stove nearly an inch from the floor, and of course there was 
no danger from upsetting unlesB the stove was " toddled " up 
on blocks. Give stove legs or the sockets an upward draft, 
and very slight taper, and the legs will not come off without 
help. 

I will suggest that H. R. Jones, who asks why the forward 



drivers of locomotives wear faster than the otherB, should 
look for an explanation to sand used forward of forward 
drivers, the second not getting so much of the grinding ele- 
ment. I once fired a locomotive that had but one sand 
pipe in order for several years, and the drivers upon that side 
were worn so much more than the other that it could be 
plainly seen, and felt too by the unpleasant side motion. 
Gardner, Mass. H. C. K. 



A Comfortable Stove. 

Messrs. Editors : — I set up a comfortable Btove as follows : 
First I put on the carpet sheet zinc, 50 by 82 inches. Next 
a soapstone, 44 by 24 inches, and 1J inches thick, and raised 
i an inch by wooden wedges, out of Bight. On this I set my 
stove, without legs, which is 12 inches shorter and 8 inches 
narrower than the stone. 

This is pronounced by all who try it to be the most perfect 
concern to warm feet by that they have ever met with. 

Cornton, Vt. W. P. 



Yopon Trees. 

Messrs. Editors : — I noticed an article in your valuable 
paper, No. 9, present volume, from Prof. H. E. Colton, on 
yopon trees of Carolina. 

Now, I presume as he did not make mention of it in any 
other States than the Carolinas and Louisiana that he was 
not aware of the fact that it exists bo abundantly in TexaB. 

The yopon is one of the natural productions of this State, 
to be found in all of the coast and middle counties, from the 
Sabine to the Gaudaloupe rivers, and has been used as a tea 
or beverage by the inhabitants of this country for many 
years, especially in the absence of imported drinks. During 
the late war, when coffee and imported tea could not be ob- 
tained in consequence of the blockade by the U. S. Govern- 
ment, the people of this section resorted to the yopon as a 
substitute, and it was pronounced by all who gathered and 
properlyjprepareditfbruse, to beequal.ifnot Buperior.to any 
foreign importation. 

It is generally found in greater abundance and luxuriance 
on rich sandy loams, from five to twenty feet in hight, and 
is an evergreen. The main stem or trunk is of grayish color, 
and filled with beautiful red berries growing close to the 
limbB and at the root of the leaves. 

I have seen hundreds of acres of land covered with this 
growth, and so thick as to be almost impenetrable for men 
or animals. Now if the yopon should ever become an arti- 
cle of commerce and profit, Texas will, no doubt, come in 
for the largest share, as it exists here in greater abundance 
than any other district yet known. T. J. Grace. 

Osage, Texas. 



The New Thames Tunnel. 

A new tunnel under the Thames has just been finished 
successfully in London, at a cost of £16,000 ; and a third is con- 
templated. Mr. Barlow, the engineer, seems to have had 
less trouble in this work than his great predecessor, Brunei. 
The London News says of this tunnel, which is called the 
subway : 

" The mysterious-looking thoroughfare admits of a very 
brief description. It is a well-constructed tubular iron bridge, 
about a quarter of a mile long, and seven feet in diameter, 
sunk bodily into the bed of the Thames, so as to be snugly 
embedded in the London clay through its entire distance. 
Nowhere is the subway nearer than twenty-two feet to the 
water, and in places it is as much as fifty feet distant — an 
important fact to bear in mind in comparing the subway with 
the old Thames tunnel, over the arch crown of which there 
were here and there but four feet to the water. The subway, 
in point of fact, dips at the rate of one in thirty. At present 
the Tower Hill station at the one end and the Tooley street 
station at the other, are more useful than ornamental, especi- 
ally when'the cage by which passengers are taken down is at 
the bottom. We use the word " cage " because of its re- 
semblance to that familiar object of the mining districts, but 
it is in reality rather a nicely padded little apartment, semi- 
circular in shape, and with cushioned seat for four or six. 
Into this the passenger enters, and the doors are shut. There 
is a rumble, a rattle, a consciousness of steady downward 
motion, and an intention perhaps to remark to your neigh- 
bor that it is all very pleasant ; but any Buch reflection is 
nipped in the bud by the termination of the journey, which 
has occupied about the time it would take to count a dozen. 
The distance is only fifty feet. Through a small waiting 
room you enter a long, low carriage, with seats for seven on 
each side. The signal is given, the drum begins to revolve, 
the wire rope twines swiftly around it, the pretty omnibus 
answers to the strain, and in about sixty seconds the subter- 
ranean passage of the Thames has been accomplished. 
Safety is secured in the shafts by an unusually powerful 
clip ; in the subway by the single line of tram-rails, upon 
which collision is impossible. We walked through the nar- 
row, dark road yesterday, absolutely dryshod, and without 
any inconvenience frcm defective ventilation. At times, a 
listener in the center of the subway can hear strange noises, 
said to be the reverberations of paddles beating the river 
overhead, and the sounds of hammering and thumping on 
board vessels. The Tower hill fares at present are fixed at a 
penny and twopence, but they will probably have to be re- 
duced by one half." 

m » » 

Important to Oil Men. 

The Commissioner of Internal Revenue has decided that 
me n who own oil lands or hold them under leaseB and who 
sink wells therein and work them until they are exhausted, 
and then sink others in the same manner and for the same 
purpose may be allowed to deduct the cost of sinking such 



wells in their income returns ; that in such case the business 
seems to be the j>red action of oil for sale, and the expenBe of 
sinking the wells, which are worthless when they are ex- 
hausted, is one of the necessary expenses of conducting it. 
He decides, however, that no such deduction should be al- 
lowed to men who sink wells not for the purpose of working 
them, but for the purpose of thus improving the oil lands and 
then selling them thus improved ; that in this case the ex- 
pense of sinking the wells is as much an investment as 
though it were expended in erecting a house on the same 
lands, and should be governed by the same rules. 



Deaths In the mines. 

The official report of the number of personB killed in the 
collieries in Schuylkill county, from May 1 to December 31, 
1869, was 57, which is one for about 67,800 tuns of coal 
mined ; and 91 persons were injured, which is one for about 
every 42,400 tuns mined during that period. Taking the 
whole year in the same proportion, it would give 72 persons 
killed during the year and 115 injured. 

No official report has been kept of the number of the in- 
jured that afterward died, but as f:ir as we received answers 
to queries which we (" Miner's Journal Co.il Statistical Reg- 
ister, for 1870), addressed to operators, about one sixth of the 
injured persons have died, which would give number of 
deaths caused by casualties in the mines in Schuylkill coun- 
ty, in 1869, at 91, leaving 96 injured that survived, in the 
product of about 4,883,000 tuns. 

The causes of the deaths and casualties were as follows : 

Persons killed 57 1 Maimed and injured 91 

Falls of coal 22 Falls of coal 21 



Falls of rockB 8 

Falling In rolls 2 

Falling in slopes and shafts 3 

Explosion of gas 36 

Explosion of powder 9 

Being crushed 8 



Falls of rock 2 

Falls in slopes and shafts 9 

''aught in screens and belts 3 

Exp losfons of gas 4 

Explosions of powder 9 

Crushed by cars 3_ 

By sundry causes 51 Sundry causes 

Leaving 30 widows and 132 orphans. 

These official statistics show that there were but four 
deaths and thirty -six injured by explosions of foul gas in the 
collieries in Schuylkill county from May 1 to December 31, a 
period of eight months, while the deaths from other causes 
were fifty-three, and thecasualtieBfifty-five from other causes. 
These are important figures in the framing of a bill for the 
protection of the lives of miners in our collieries. 

The proportion of deaths to 1 for 103,000 tuns mined, holds 
good throughout England, Scotland, and Wales, for 1867. 

The number of deaths in 1868 in England, Wales, and 
Scotland has been reduced within a few years. Falls of the 
roof kill more in the mines than explosions of fire damp. 

We append the proportion in the different districts for 

1868: 

Northumberland ■ 1 death to 115,000 tunB 

South Durham " 116,000 " 

North and East Lancashire " 118,000 " 

West Lancashire and North Wales " 82,000 " 

Yorkshire " 118,000 " 

Derby, Nottingham, Leicester, and Warwickshire.... " 128,000 " 

North Stafford. Cheshire, and Shropshire " 99,000 " 

South Stafford and Worcestershire " 95,000 " 

Monmouth, Gloucester. Somerset, and Devonshire.. " 96,000 " 

South Wales " 98,000 " 

In Schuylkill county, 1869 1 for 61,800 " 

A few years ago the number of deaths in England was 
greater than the average number in Schuylkill county 
in 1869. 

These figures show the necessity of legislation for the 
better protection of the lives of miners in the collieries. It 
was legislation that largely reduced the number in the En- 
glish and Scotch collieries. 



Steel In the United States. 

The Protectionist, speaking of the progress making in the 
manufacture of steel in the United States, says : 

" Within the last six years it has been demonstrated that 
the steel-producing qualities do exist in American iron, and 
many of our best edge-tool manufacturers and machinists 
testify that steel, both cast and rolled, made in Pittsburg, from 
American iron, is fully equal to the best English makes. 

" The steel-producing capacity of the works in and around 
Pittsburgh alone is estimated at seventy-five tuns per day. 
This industry may, therefore, be deemed an accomplished 
fact, and brief as its history is ; it has already exercised an 
important influence in controlling foreign prices." 

It is Bhown that American axes, shovels, spades, hoes, etc., 
have entirely taken the place of foreign tools. Nothing equal 
to them in shape or finish is made abroad, and they are now 
largely exported. American butts and hinges of all kinds 
are cheaper and better, and entirely excludes all foreign 
goods. In cutlery of all kinds, the medium American quali- 
ties, of which the largest bulk enter into consumption, are 
cheaper and better than those of foreign importation ; only' 
he very low and worthless grades, or the very expensive and 

luxurious styles can now be imported. 

»-♦-♦ 

A New Safety Buoy. 

A curious application of the spontaneous inflammability 
of phosphureted hydrogen gas, when brought in contact 
with the air, has been made to a life-saving apparatus and to 
buoys. 

Something like a fuse is attached to the buoy, composed 
of a proper mixture of phosphide of calcium. In case of a 
man overboard, the life preserver is thrown into the water, 
the moment the fuse becomes wet it begins to give off a gas 
which takes fire in the air, and the wetter it becomes the 
more gas and the brighter the light produced. 

The light can be made to last an hour, so that persons 
swimming can easily find, and attach themselves to the buoy, 
and the rescuing boats have a beacon to which to direct their 
course. It is proposed to have a number of such life pre- 
servers on every large ship. 

The phosphide of zinc could be used as a substitute for the 
calcium compound, and the invention is capable of application 
for a display of fireworks on the water. 
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Tbe Explosion of Kitchen and Circulating Boilers. 

At the last meeting of the Executive Committee of the 
Manchester Steam UserB' Association, held on Tuesday, the 
22d of February, at the offices 41 Corporation street, Man- 
chester, ThomaB Schofield, Esq., Cornbrook, taking the chair 
in the absence of the President, Sir W. Fairbairn, C.E.. F.R S., 
etc., Mr. L. E. Fletcher, chief engineer, briefly referred to the 
number of fatal household boiler explosions that have recent- 
ly occurred. This meeting had been specially convened for 
the purpose of considering the annual report to be laid be- 
fore the body of subscribers at the approaching general 
meetings, but, owing to the number of lives which had been 
lost by the explosion of these household boilers during the 
recent frost, it was thought important to circulate at once 
some suggestions with regard to the cause of these disas- 
ters, with the hope of preventing their recurrence should the 
frost return. Under these circumstances the subject was 
only briefly touched on, the Chief Engineer hoping to treat 
it more fully, with the aid of illustrations, in his next ordin- 
ary monthly report. 

The cause of kitchen or bath boiler explosions is very 
much misunderstood, and hence the constant recurrence of 
these disasters. They are wrongly ascribed to the introduc- 
tion of a few dropB of cold water into a red hot boiler. They 
are attributed to the thaw, whereas they are the result of the 
pipes being sealed by the frost. That the sudden introduc- 
tion of cold water into a red hot boiler will not cause an in- 
stantaneous generation of pressure sufficient to produce an 
explosion, was shown by repeated experiments, fully de- 
scribed in the Chief Engineer's report for January, 1867. 

The boilers that explode on the occurrence of frost are on 
ihe circulating principle. They are connected by two pipes 
to an overhead cistern, the result of which is that on the ap- 
plication of a fire to the boiler, as soon as the water becomes 
heated it rises through one of these connecting pipes, while 
the cold water, by its gravity, descends in the other, so that a 
constant circulation is kept up as long as the fire remains in 
action, the boiler and pipes are full, the passages open, and 
there is any water left in the overhead cistern. As long as 
these pipes are open they form a natural safety valve, and 
afford a pressure due to the hight of the column of water, 
and no more ; but as soon as the frost seals them up, the 
pressure accumulates as long as the fire burns, when explo- 
sion becomes merely a question of time. This is the simple 
cause of these disastrous explosions, and that being so, it is 
clear that all that is needed to prevent them is to adopt the 
very simple precaution of fixing to every circulating boiler a 
reliable safety valve, that will not be affected by the frost. 
A drawing of a safety valve, recommended for this purpose, 
was given in one of the Association's printed monthly reports 
three years since, when attention was called to the subject, 
in consequence of a number of fatal explosions that occurred 
during a frost at that time. The valve recommended was of 
the external pendulous dead weight construction, and, having 
no lever, hinged joint, wings, or spindle, was not at all liable 
to derangement ; while hundreds of similar valves of larger 
size, on steam boilers, have worked satisfactorily under the 
inspection of this Association for years. These valves should 
be fixed in the front of the range, being brought out, if nec- 
essary, by means of a connecting pipe, so as to be always in 
Bight and accessible. They should be kept clean and bright 
— treated as an ornament, and then they can be depended on ; 
but safety valves, if stowed away in a dark corner, and left 
out of sight for years, prove in nine cases out of ten, es- 
pecially when of the ordinary lever, hingedjoint construc- 
tion, to be stuok faBt and useless just when they are wanted. 
These safety valves are very inexpensive ; any brass founder 
Bhould be able to turn them out, and every householder 
should have one applied, or some other simple contrivance 
for preventing the accumulation of pressure during all states 
of weather. It is possible that there may be other contriv- 
ances more convenient than the safety valve, and it is pro- 
posed to return to this subject on a future occasion, but from 
the number of fatal explosions which have recently occurred 
it is important Jo call public attention to this Bubject im- 
mediately, and if it is once fairly recognized that the cause of 
these explosions is a gradual accumulation of pressure, it 
will not be long before some suitable measures are contrived 
to meet it. To set a boiler in a kitchen alongside of a brisk 
fire without a safety valve, or something equivalent thereto, 
is very much like putting a cask of gunpowder into the oven 

to bake. 



South has again become a valuable customer, and her de- 
mand is now for the better grade of goods, whereas, before 



On Bed. 

Bed is the second and intermediate of the primary colors, 
standing between yellow and blue, and in like intermediate the war, she only called for the inferior qualities. The as 
relation also to white and black, or light and shade. Hence ( toniBhing recuperation of that section of the country has 



it is pre-eminent among colors, as well aBthe moBt positive of 
all, forming with yellow the secondary orange and its near 
relatives, scarlet, etc. ; and with blue, the secondary purple 
and its allies, crimson, etc. It gives Bome degree of warmth 
to all colors, but most to those which partake of yellow. 

It is the archeus, or principal color, in the tertiary rusBet ; 
enters subordinately into the two other tertiaries, citrine and I 
olive, goes largely into the composition of the various hues 
and shades of the semi-neutral marrone or chocolate, and its 
relatives, spruce, murrey, morello, mordore, pompadour, etc., 
and more or leBS into browns, grays, and all broken colors. 
It is also the second power in harmonizing and contrasting 
other colors, and in compounding black, and all neutrals, into 
which it enters in the proportion of five ; to blue, eight ; and 
yellow, three. 

Red is a color of double power in this respect also ; that in 
union or connection with yellow, it becomes hot and advanc- 
ing ; but mixed or combined with blue, it becomes cool and 
retiring. It is, however, more congenial with yellow than 
with blue, and thence partakes more of the character of the 
former in its effects of warmth, of the influence of light 
and distance, and of action on the eye, by which the power of 
vision is diminished, upon viewing this color in a strong 
light ; while on the other hand, red itself appears to deepen 
in color rapidly in a declining light, aB night comes on, or in 
shade. TheBe qualities oT red give it great importance, render 
it difficult of management, and require it to be kept in gen- 
eral subordinate in painting ; hence it is rarely used un- 
broken, or as the predominating color, on which account it 
will always appear detached or insulated, unless it be repeat- 
ed aud subordinate in a composition. Accordingly nature 
uses red sparingly, and with as great reserve in the decora- 
tion of her works as she is profuse in lavishing green upon 
them, which is of all colors the most soothing to the eye, and 
the true compensating color, or contrasting or harmonizing 
equivalent of red, in tbe proportional quantity of eleven to 
five of red, according to surface or intensity, and is, when the 
red inclines to scarlet or orange, a blue green ; and when it 
inclines to crimson or purple is a yellow-green. 

Red breaks and diffuses with white with peculiar loveli- 
ness and beauty ; but is discordant when standing with orange 
only, and requires to be joined or accompanied by their 
proper contrast, to resolve or harmonize their dissonance. 

In landscapes, etc., abounding with hues allied to green, a 
red object, properly posited according to such hues in light, 
shade, or distance, conduces wonderfully to the Ufa, beauty, 
harmony, and connection of the coloring ; and thiB coloring 
is the chief element of beauty in floral nature, the prime con- 
trast and ornament of the green garb of the vegetable king- 
dom. 

Red being the most positive of colors, and having the mid- 
dle station of tbe primaries, while black and white are the 
negative powers or neutrals of colors, and the extremes of 
the scale ; red contrasts and harmonizes these neutrals, and, as 
it is more nearly allied to white or light than to black or 
shade, this harmony is most remarkable in the union or op- 
position of white and red, and this contrast most powerful in 
black and red. 

As a color, red iB in itself preeminently beautiful, power- 
ful, cheering, splendid, and ostentatious, and communicates 
these qualities to its two secondaries, and their sentiments to 
the mind. 

Red being a primary and simple color, cannot be composed 
by mixture of other colors ; it is so much the instrument of 
beauty in nature and art hi the color of flesh, flowers, etc., 
that good pigments of this genus may of all colors be con- 
sidered the most indispensable ; we have happily, therefore, 
many of this denomination. — Painter, Gilder, and Varnisher. 



made itBelf felt in this branch of manufacturing industry, in 
a growing and healthy trade. Under these circumstances, it 
is not unreasonable to expect, in the course of five years, that 
instead of $225,000,000 as the total value of the leather man- 
ufactures of the United States, double that amount will be 
within bounds. The advantage that this country holds in 
respect to labor-saving machinery, upon which improvements 
are constantly being made, and the vast amount of capital 
that is only awaiting favorable conditions to be invested in 
this direction, indicate that in a few yearB American facilities 
will be such as that they can obtain and hold the markets of 
the world in leather manufactures. 

This is one of those branches of industry which we want 
to see more extensively introduced into the West ; and the 
farming community, by giving their attention to it, can turn 
their winter leisure to profitable account, as their brethren in 
New England have done for half a century. 



Solid Beer, 

The age produces some queer paradoxes, and none more so 
than in the results of manufacturing science. In former 
dayB, says the Food Journal, it was the custom to buy bread 
and even beef by the yard ; but we believe that it is only in 
the present day that we can get our beer by the pound. By 
a very simple process, introduced by Mr. Mertens, the wort, 
after being made in the mash tub of malt and hops in the 
usual manner, is sucktd up by a pipe into a large vacuum 
(exhausted by an air pump), and then persistently worked 
round and round, while the moisture is evaporated. The 
wort emerges from its tribulations with a pasty consistence, 
and is allowed to fall from a considerable hight into air-tight 
boxes, in which it reposes like hard-bake. It soon gets so 
exceedingly tough that it has to be broken up with a chisel 
and mallet, and in that condition is easily sent abroad, or to 
any part of the world, for people to brew their own malt 
liquor. We have had the wort subjected to analysis, the re- 
sults of which, in 100 parts, show that there is almost abso- 
lute purity : Gum, 64219 ; sugar, 20-664 ; lupulin (the act- 
ive principle of hops), 2000 ; albumenous matter, 0600 ; min- 
eral matter, 1-500 ; moisture, 11-017. 
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In a recent number of the Patrie there appeared a pane- 
gyric on the French national arm. That journal said that 
since the various improvements which had been effected, the 
rifle had become one of the best in Europe, nevertheless, the 
service weapon was not finally decided upon. Les Mondes 
writes to know whether it is not true that two seriouB defects 
still exist. The first of these stated defects is that the needle 
does not strike the cartridge in a line with its axis, but eccen- 
trically, and bo often breaks. The second is iLtil iLe cartridge 
when once inserted cannot be extracted, a grave defect, and 
likely to lead to accidents. We remember that after the 
battle of Mentana numbers of French troops were found 
wounded in the right hand. It transpired that th»ir injuries 
were self-inflicted, but involuntary. The Chassei ots had 
been loaded, had missfired, and their unfortunate bearers had 
attempted to force out the cartridge with their ramrods, it 
the same time forgetting to open the breach. The evil effects 
of forcing the cap of the cartridge against the sharp point of 
the needle by means of the ramrod may be imagined. 



The Commissioner of the General Land Office at Washing- 
ton has received from Rockingham County, Va., specimens of 
crystallized Iceland Spar. They possess unusual transpar- 
ency. This mineral when quite clear has a high value on 
account of its refracting qualities, which are such that it gives 
a double image of anything seen through it, and it is used in 
the construction of polarizing instruments. Hitherto it has 
always been imported by our opticians. The extensive use 
made of it in sugar refining for testing by polarity the 
strength of saccharine solutions, and in the various scientific 
and manufacturing processes in which the Nicol's prism is 
employed, need not be detailed. The Virginia quarry is said 
to afford abundant yield of most excellent quality. 



The Leather Trade, 

The Bureau thinks few, even among dealers in the article, 
are aware of the vast extent of the leather trade, and indus- 
tries growing out of its use. Next to agriculture, it employs 
more capital and labor than any other interest of the coun- 
try. Whatever, therefore, advances or retards its healthy 
condition and growth, iB worthy of careful study and atten- 
tion. 

During the rebellion this industry, like many another, was 
greatly stimulated, being taxed to its utmost capacity to 
furnish BupplieB for the armies in the field. When the excep- 
tional demand from this source was cut off with the close of 
the war, it was found that the foreign demand, upon which 
it had been accustomed to rely for the sale of its BurpluB 
products, had gone off to other markets, driven thereto by 
the inability of our dealers to supply its wants during those 
dark days of our history. The consequence was, that the 
flow of trade was checked, and over-production and stagna- 
tion supervened. 

Some relief from legislation should undoubtedly be given 
to this branch of industry, in order that it may be enabled to 
regain a portion at least of its foreign trade, that with South 
America having been especially valuable. Our leather deal- 
ers were accustomed to receive from that portion of the con- 
tinent, in exchange for their manufactured products, an 
article of hides, sole leather from which forms 90 per cent of 
the stock consumed in the country. These hides now pass 
into the hands of other parties abroad, who have supplanted 
our dealers in thiB profitable market. 

With such a modification of the duties upon the raw ma- 
terial aB will reBtore the exchange of products with Buenos 
Ay res, the leather interest may reasonably look for a restora- 
tion of prosperity far exceeding all former experience. The 



The Preseevation op Milk. — The following recipe ap- 
pears in Cosmos : " To every liter (— \\ pints, 5 oz.) of un- 
skimmed milk, previously poured into a well-annealed glass 
bottle, add 40 centigrammes (about 6 grains) of bicarbonate 
of soda. Place the bottle (which must be well corked) con- 
taining the milk for about four hours in a water-bath, heated 
to 90°C. (194° Fah.) On being taken out,the bottle is varnished 
over with tar ; and in that state the milk contained in it will 
keep sound and sweet for Beveral weeks." 



An Ancient Silver Mine in Gebmany. — The recent 
earthquakes in Germany have occasioned the falling of a 
large mass of rock between Heidelberg and Weisloch, and 
the disclosure of a silver mine worked by the Romans. 
There is not much silver left, but the mine is rich in zinc 
minerals, which the Romans rejected. 



M. Sommeb propounds a new theory of sleep : his idea is 
that sleep is simply a result of the deoxygenation of the sys- 
tem, and he believes that sleepiness comeB on as soon as the 
oxygen stored in the blood is exhausted. 



The total area of the known or explored coal-fields in the 
civilized world, independent of our American coal-fields, are 
less than 20,000 square miles. When compared with the im- 
mense areas and extent of the latter, how small and insignifi- 
cant the former appears. 



Many small basinB of coal exist in the midst of the Rocky 
Mountains, not directly connected with the great coal-field 
along its eastern base, and we are ready to hear any day that 
some of these basins contain anthracite coal. 



The most powerful fog-whistle in America, is at Cape Four 
cher, N. S. It can be heard fifteen miles in clear weather and 
twenty-five with the wind. 



Thebe are in America and Europe more than 250 manufac- 
tories of rubber articles, employing some 500 operatives each, 
and consuming more than 20,000,000 lb. of gum per year. 



M. Hesling Btates, in the Journal de Pharmacie et de Chimie, 
that even long before milk becomes sour there are generated 
in it very small organized Bpores of an Ascophora species. 



Oudemonb has succeeded in making an alloy of zinc and 
iron. The new metal, which contains 46 per cent of iron, is 
remarkable for its whiteness and tenacity. 
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STOCKWELL'S IMPROVED COMBINATION TOOL. 



This is one of the numerous family of tools designed to 
economize space and material, by making the parts applicable 
to various uses. It is a combination of a tack hammer, 
square, rule, screw driver, claw, marking awl, chisel, gimlet, 
can opener, compasses, and washer cutter. 

The nose of the hammer is made flat on the bottom, and 
set at right angles with the shank, A. The shank is made 
of steel, and divided into inches and eighths of an inch. 
This construction gives the square and the rule. On one 
side of the hammer head is a point, B, and a similar poiDt is 
made on the head of the milled set screw, C. By loosening 
this screw, the shank, A, may be drawn out or thrust in to 
adjust these points to different distances, so that circles of va- 
rious sizes can be marked out with them, as with compasses. 




On the opposite side of the head is a pointed hook, D, 
which, in connection with the blade, E, forms the can opener. 
The pointed hook is thrust through the tin plate, as near as 
may be to the center of the top of the can, and the blade, E, 
being pressed down through the tin, a sweep of the handle 
cuts out a circular disk, through which the contents may be 
taken out. 

The end of the shank, A, opposite the hammer head, is 
formed into a screw driver. Loosening the set screw, C, al- 
lows the shank to be taken ont of the handle, when the 
chisel and gimlet, F, may be taken out. When cither the 
chisel or gimlet are required to be used, they may be placed 
in the handle and held by the set screw, C, as the shank, A, 
is held when the hammer is used. G represents the claw, 
which has at the opposite end a marking awl. This can 
also be used by fixing it in the handle with the set screw. 
By turning the handle so the knife will be on the same side 
as the point, or hammer, it can be used as a washer cutter 
for pump valves, wagons, etc. 

The whole forms a neat, compact, and convenient imple- 
ment for domestic use, and would form an excellent addition 
to a tourist's or traveler's chest, in countries remote from the 
UBual facilities for repairs of small articles afforded by civili- 
zation. It is useful also for coachmen and teamsters, com- 
prising, as it does, a tool requisite for repairing carriage har- 
ness, etc. 

Patent allowed, through the Scientific American Patent 
Agency, April 12, 1870. For further information address 
G. W. Stockwell, inventor, Lock Box 43, Natchez, Miss. 



Paper Hangings. 

Impressed gold papers, printed with finely -engraved brass 
dies, have been lately introduced, and for workmanship- can- 
not be surpassed. Apart from their richness, there is' no 
attempt at shadow, which should always be avoided. The 
ground colors are laid in a careful and superior manner, and 
a soft good effect is obtained. The specimens of flock paper 
are the reverse of the impressed gold ; for as in one case the 
gold leaf is pressed by a warm cylinder into the ground 
color of the paper, so the relief effect accompanied by real 
shadow is produced by printing the block in size and flock- 
ing the same, repeating each process several times until the 
desired relief is formed. The pattern is then in relief in 
whHe flock upon a sized white pane* ground. It is velry 
easily applied to the wall, and especially' suitable tor paWtel 



decorations ; it may be finished after being sized with ordi- 
nary glue size, and one coat of paint to prevent absorption in 
any tint of distemper color, or finished in paint, and relieved 
with color and gold according to taste, finished as the style of 
the room or staircase may require. The newest French paper- 
hanging patterns are raised in relief, and some have edging 
of gold as embroidery, producing the exact effect of appliquS 
work. 



KAY'S PATENT REVERSIBLE SLIDE VALVE AND SWING 
GRATE. 



It is a well-known and acknowledged fact among all black- 
smiths, that much time is necessarily lost in changing from 
a smaller to a larger heat. This fact is easily accounted for 
when we remember that, by the construction of other tweer 
irons, the opening in the tweer plate, through which the blast 
issues, remains unchanged, however much the force of the 
blast may be increased, so that, while the fire directly above 
the place from which the blast issues may beat a melting 
heat, it is only spread by ignition from the center and not by 
a direct blast under every part of it ; and even when the de- 
sired surface of fire is obtained, while it may be of sufficient 
heat to smelt the iron directly above the opening, the parts 
adjacent to the center may not have reached the desired heat, 
thereby giving an uneven and unsatisfactory heat to the 
whole. This is only partially obviated by frequently turning 
the iron, a very difficult and laborious operation when the 
piece is either large and cumbersome, or of inconvenient 
shape for thus turning. 
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revolve and empty the ashes and scales through the opened 
slide, I, to the floor beneath, whenever the fire needs clear- 
ing ; when this is not needed, but only the greatest amount 
of blast is required, it will not be necessary to change the 
position of the pin, C, and the slide, I ; but by merely drawing 
out the handle, G, the blast and surface of the fire may be 
enlarged to any extent desired. In this movement the open- 
ing commences at the center, each slide opening from the 
center ; the space opened is double the movement of either 
slide, and when the slides are opened to any required space, 
as denoted by the broken lines in Fig. 3, the wind is admitted 
centrally on to the grate, and the force of the blast spread 
equally under the fire by means of a cross piece in the collar , 
F ; by which, as will be readily seen, a circular blast of any 
desired size, may be obtained, always enlarging from, or di 
minishing towards, the center of the fire, so that the blast is 
directly under the whole of the fire, rendering one part as hot 
as another, and giving an even heat to the whole. Evrry 
tweer is furnished with three grates — one for spreading the 
fire, one for concentrating it, and one of a pyramidal form, in 
order to allow the ashes and fused metal to slide off and not 
obstruct the blast by filling up the gratings while welding 
heavy pieces. This device is also a very cheap one ; its price 
being, we are told, only twelve dollars. 

This invention was patented June 8, 1869, by Joseph Kay, 
34 Pearl street, New Haven, Conn., to whom all orders may 
be addressed ; or to Mr. H. B. Bigelow, machinist and boiler 
maker, Grapevinepoint, New Haven, Conn., where it may be 
seen in operation. 




The apparatus of which we give an engraving has been, 
we are informed, thoroughly tested, and found to not only 
obviate the difficulties above mentioned, but by it a larger or 
smaller surface of fire, with an even blast under every part of 
it, can be obtained. It can be used with Lehigh pea coal as 
well as with the Cumberland or sea coal, now generally used, 
thereby giving to the blacksmith the peculiar and well-known 
advantages of a Lehigh fire, of which, those using a tweer 
have heretofore been deprived. 

Fig. 1 represents the apparatus closed. A is the upper plate 
which forms the bed of the fire, and in which is placed a 
swing grate, B, pivoted so that the grate may be turned as 
occasion may require, to the position in Fig. 2, it being held 
in position by a rod, C, working through the bed, and fitting 




into the grate. Beneath the grate is the chamber, D, into 
which wind is admitted, through the adjustable collar, F, 
from the blower, by means of the pipe.E. Between the air 
chamber and the grate are arranged two slides, to each of 
which a rack, G and H, respectively, is fixed, and between the 
two racks a pinion is arranged, so that by moving one of the 
slides the pinion is turned, causing the movement of the other 
slide in the opposite direction. Through the two slides is 
formed a circular opening of the same diameter as the grate 
opening ; the openings are represented in Fig. 3 — tl.e upper 




slide with heavy lines, the lower slide with light lines. Now 
if the upper slide be drawn out by the handle, G, attached to 
it, from the position shown in Fig. 1 to that shown in Fig. 2, 
the openings in the two slides come directly one over the 
other, opening to the fullest extent the communication be- 
tween the air chamber, D and the grate, B. In Fig. 2 the 
pin, C, hasbeeta drawn out, in order to allow the grate, B, to 



Construction of Sky Lights, 

The Architectural Review says : " the square sky 
light, properly constructed has advantages over the 
spherical or any circular form, being more thorough- 
ly water-proof and far more easily set than the 
latter. As to the suitableness of the spherical 
form, to shed light in the back part of a store, we 
do not think it equal in effectiveness to the square 
sky light, although it is, to a certain extent.effective 
enough. 

" While noticing this subject we would also refer 
to sky lights as applied to the lighting of several 
stories of a building. The number of stories must 
be taken into account and the hight of each and 
all collectively ; whether there are any obstacles to 
the admission of the light perpendicularly ; or if 
there be, at what angle it could be conveniently 
admitted. Another consideration is the amount of space over 
which the light is to be distributed, and whether it can be 
aided by blending with the light from any other source. All 
these points must be considered, and the best mode adopted 
accordingly. 

" When we wish to admit a direct l^ght from above to two 
or three stories, a square opening is best ; having its four 
sides inclined upwards to an angle of, say, thirty-five degrees ; 
and also having the well-hole or opening in each successive 
floor increased at a angle of ten degrees ; thus giving to the 
lowest story the fullest benefit of the expansion of rays. 

" On each floor (except the last) the well-hole should be in- 
closed with framed glass sides, the wood-work of which, as 
well as of all the curbs and trimmings, should be painted 
white, and if porcelain paint, all the better ; for the 
reflection and refraction of light thus gained is a 
great object. 

" The spherical dome or circular forms are not 
well adapted for practical use, the glass being cyl- 
indrical, the light is naturally concentrated and not 
reflected in its course as in the former instance ; 
besides the construction is more difficult and ex- 
pensive ; as each light must be curved to its re- 
quired shape, and the glass necessary for this pur- 
pose is of the ordinary thickness, and liable to 
breakage ; while the other is entirely free from such 
danger. When the space to be lighted is but one 
story, the best mode is to bring the light througt 
one side of a raised roof, using the rough plate 
glass, and placing the same at a slope of about 
twenty degrees from the perpendicular. The hight is regu 
lated according to circumstances ; for ordinary purposes they 
are two feet six inches ; the roof to be raised to an inclination 
of from ten to twelve degrees, and plastered on the under 
side perfectly white to the same angle with the rocf, until it 
meets the level ceiling. The opposite side, from the glass to 
the ceiling, should be continued down the same slope with 
that of the glass, until it meets the ceiling, and the ends are 
usually made to this same slope, all plastered white and fin- 
ished to a polished surface. 

" Sky lights of this form can be placed at intervals, accord- 
ing to circumstances, and multiplied to any number. They 
are the simplest, and also the most available, when applied 
to a single story. 

" In some cases, where it is desirable to have a superior fin- 
ish to the ceiling, a sash is placed on a level with the lower 
surface, and glazed with embossed glass of any desired figure." 



By digesting metallic zinc in iodide of ethyl we obtain a 
volatile liquid which takes fire spontaneously in the air. It 
can be distilled in an atmosphere of hydrogen, and if this 
gas be made to pass through the liquid it will carry off some 
of the zinc-ethyl, and when ignited will burn with a magnif- 
icent white flame. It is probable that ordinary illuminating 
gas would answer as well as hydrogen for this experiment, 
The light produced in this way can be employed to take phot - 
ographs, but its actinic properties are not equal to the effects 
produced b"y burning magnesium. 
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" No." Did he take the baths to relieve the system of for- to discover faults. Thus it has been proposed in Chicago to 
mer mercurial treatment ? " No. He took them for pleasure." ! give the matter of inspection over to the care of a boiler i n " 
We looked at his feet. They resembled infant boiled lobsters, surance company. A petition has been signed in that city by 
We looked at our own ; they appeared like large boiled lob- 1 many respectable owners of boilers, praying that the inspec- 
sters. Nevertheless, we experienced a sort of pleasure in tion performed by the company mentioned may be legalized. 
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Special Notice to Advertisers, 

The circulation of the Scientific American has become so large that 
we are compelled to put it to press one day earlier in the week. Advertise 
menta must be handed in before Friday noon, to insure their publication 
in the issue of the succeeding week. 



AN ANGLO-AMERICAN TURKISH BATH. 



Reader, you have, without doubt, heard something about 
Turkish baths. You have probably read more or less about 
them; but did you ever take one? We have. The "gentle 
spring's etherial mildness " had given us a cold. The cold 
brought with it a daily headache. Not one of those attacks 
which, thoug'i severe tor a short time, yield to a cup of tea, 
and a nap on the sofa ; but a lurking treacherous ache, that 
came unannounced, always accompanied with a qualm at the 
stomach, and then left, to return again when least wanted — 
if it be possible to suppose degrees of desire for that which 
is utterly undesirable. 

" The Turkish bath is the thing for you,'' said a friend 
who has tried it extensively, and who — having probably 
never been sick in his life — has been cured of everything by 
this universal remedy. We took his advice, and the ticket 
with which the advice was accompanied, which in due time 
secured the bath. 

Presenting our ticket at a little ante-room of the building 
in which the Anglo- American Turkish bath is administered, 
we were presently shown into a little stall, in which privacy 
was secured by a thick curtain. This would hardly seem 
necessary, unless it is to carry out the general principle of 
graduation, which underlies the administration of a Turkish 
bath, as the subsequent operations and manipulations consti- 
tuting the entire process, gradually increase in vigor, until 
they arrive at a pitch where feelings of delicacy, having de- 
creased in precisely the same ratio, nearly vanish. 

We found in our stall a long linen towel, which we were 
directed to wrap round our loins, when we had completed 
our disrobing. This towel is an embarrassing affair to a 
novice, who has not inventive talent to adjust such primitive 
costume in a permanent manner. Having wrapped it about 
us as well as we could manage it, we fell to wondering what 
would be the next step in this new experience. Thrusting 
our head out at one side of the curtain, we found a swarthy 
Mongolian standing sentinel at the door of our cell. This 
individual had a pleasant expression of countenance, but his 
clothing was as meaner as our own ; though so much more 
gracefully and securely adjusted, as to make us blush for our 
own want of taste in matters of dress. We immediately put 
ourselves under instructions, and succeeded in getting the 
thing on, in a manner that we fancied would not wholly dis- 
grace a primitve barbarian. 

We were then inducted by the man and brother who had 
us in special charge at this stage of the proceedings, into — 
Whew ! — a room heated to 120° Fahrenheit, where we felt as 
though we would at once expand and burst open, like a 
roasted oyster. 

With what gratitude we looked upon our Mongolian friend, 
who at this instant relieved us of all our oppressed feelings 
by clapping upon our head a large sponge, filled with tepid 
water, which ran down our beard and o'er our scanty robe, 
now sadly in need of re-adjustment, but not so extensive in 
its environment as to absorb much time in the operation. 

In this room we took a seat, and put our feet in a small tub 
of hot water, opposite a small boy, young in years, but much 
older than ourselves in experience of the Anglo-American 
Turkish bath. This old boy informed that he "took it offun." 
We inquired had he rheumatism 1 " No." Had he gout ? 



inspecting them, analogous to that experienced in youth, I 
when reading of martyrs compelled to walk over red hot 
plough-shares. We came to the conclusion that the suffer- 
ings of those martys had been mentally exaggerated. We 
now df emed it quite possible to encounter anything in the 
way of heat without much pain. 

At this instant appeared at the door another barbarian, 
clad in a pair of calico pantaloons of the latest cut, only ex- 
tremely short at both ends. We judge the legs could not 
have been more than eight inches in length. He was a grim 
and gaunt barbarian with a mustache, and an eye that 
seemed to glow with eager anticipation. Like the spider in 
the fable, this attendant invited us into bis parlor, and like 
the fly in the fable, we accepted his invitation. We found 
the tesselated marble floor of this apartment so hot that we 
could not rest our feet upon it, but the barbarian placed 
under them a wet towel, which felt good and comfortable. 
Glancing at a thermometer which hung near, we found it 
marked full 140°. The barbarian turned down an hour glass, 
of the extreme accuracy of which we feel some doubts, and 
left us to watch it and the thermometer. Whether the labor 
of this watching was so severe, or whether it was because 
the room was so warm, we soon found ourselves dripping 
with perspiration from millions of pores. We tried to recall 
our physiology, and to speculate upon the source from which 
all this fluid was drawn , but found ourselves capable of noth- 
ing but watching the thermometer and the hour glass. 

Fiom this not unpleasant Inferno, barbarian No. 2 took us 
into a little room where we saw the last of our primitive 
raiment. Here we were placed prone and shampooed. That 
is, we were rubbed and scrubbed by the barbarian ; were 
pulled and hauled and touseled and pumped upon by a hose 
in the hands of the barbarian ; were soaped, brushed and 
kneaded ; our limbs were stretched and twisted , and our head 
was rubbed until consecutive thought was an utterly im- 
practicable achievement. 

Pop ! went an explosion like a Kentucky rifle, at which 
we jumped up in alarm. Wj were reassured by the barba- 
rian, who explained how the thing was done. This he did 
experimentally on his own person. The hand is held so as 
to form a sort of cup, which is filled with suds. Brought 
suddenly down upon the flesh it makes a loud crack, but 
loes not hurt much. Down we laid again, and the barbarian 
fired a successive volley, ending in general firing, all along 
the line of our spine. Then we were again drenched by a 
discharge of hot water from the hose, and plunged into a 
large vat of pure water at 70°. We found the power of con- 
secutive thought at once fully restored by this plunge, and 
immediately analyzing our sensations, found them to be 
wholly Oriental. 

We felt an intense longing for fleet horses, and tents in the 
desert; for flocks, and herds, and opium pipes, and harems 
and sherbet and coffee ; for loose trousers, and shoes with 
pointed and turned up toes, and a turban. We tried a word 
or two of Arabic, but whether it was from our ill pronuncia- 
tion, or whether the barbarian was such only in the matter 
of his skin and dress, we could not make him comprehend 
us. 

The free use of towels having removed the moisture from 
our cuticle — that is, the rudimentary cuticle which the 
Anglo-American Turkish bath permits to remain — we began 
to resume delicacy and dress in the form of a linen wrap, 
which we folded about our person, and we were then led to 
the cooling and drying room, where we were placed in an 
easy chair with a support for our feet, and abandoned to rest 
and dreams. Opium and coffee are not served, which is con- 
sidered an improvement upon the Oriental custom, but a re- 
freshing drink of hot lemonade is furnished in the first stage 
of the sweltering process. 

From a period of blissful rest we were aroused to resume 
our every day dress and revisit the earth, which we were all 
the more ready to do from a feeling of intense hunger ex- 
perienced at the moment. 

Issuing from the establishment, we heard the bells striking 
6 P.M., and could almost imagine the voice of the muezzin 
calling to prayer from distant minarets, and perfumes of 
" Araby the blest " blending with the less aromatic odors of 
our metropolitan atmosphere. 



Whether the company desire to be clothed with this additional 
power we are not informed ; but in any case the change pror 
posed seems to us impracticable, and unsuited to secure 
thorough and impartial performance of duty. 

Inspection, to be valuable, must be general in its applica- 
tion, and particular as to each boiler, without fear or favor, 
on the part of the inspector, whose powers must necessarily 
be somewhat arbitrary. A liberal salary ought to be paid 
each inspector, so that not only men competent for the poei 
tion can be obtained and retained in office, but so that the 
office of inspector may be rendered sufficiently valuable to 
secure the honest performance of duty. The office should, 
moreover, be permanent, and only to be vacated by resigna- 
tion or impeachment for by neglect, or the too arbitrary exer 
cise of duty. 

The system of boiler insurance is deservedly increasing in 
popularity, and has done a great deal of good from the dis- 
semination of knowledge in regard to"the real causes of ex- 
plosion and modes of prevention. We think, however, a 
direct blow would be struck at the usefulness of boiler in- 
surance, were the officers of companies of this kind legally 
authorized to perform inspection and make arbitrary requisi- 
tions upon boiler owners. 

A system, whereby thorough and honest inspection can be 
secured, is very much needed, and we believe will never be 
attained except by the payment of liberal salaries to fully 
competent inspectors. 



PRINCIPLE OP THE LEVER. 



STEAM BOILER INSPECTION. 



It seems to be a settled fact that consumers of steam, can- 
not be relied upon to keep steam boilers in such a state of 
repair as to render them approximately safe. If any proof of 
this is wanted, let the reader search the files of any daily 
newspaper for records of boiler explosions, during the past 
year, and their causes, so far as ascertained. We avow that 
no intelligent man, who understands the nature of steam, 
and the common causes ®f boiler explosions, can make such 
an investigation without adopting the view that ignorance 
and avarice are still so powerful in their influence upon 
the acts of mankind, that no dependence can be placed upou 
individual effort to secure life and property from the danger 
arising from impaired and unsafe boilers. 

It also seems to be generally admitted that, in order to se- 
cure such safety as is attainable under the conditions pertain- 
ing to the general employment of steam as a motor, some 
system of inspection is necessary ; but there are conflicting 
views as to the best method. 

It is maintained by some that the most effectual mode 
would be to Vest the power of inspection in those interested 



The lever may be defined as a straight or bent beam, rest- 
ing upon a fixed support at any point between its extrem- 
ities. When it is bent, the same general law applk s to it as 
when it is straight ; viz., that when the product of the length 
of a perpendicular drawn to the fulcrum, from the lino ot 
direction in which the power acts multiplied by the power, 
equals the product of the length of a perpendicular drawn to 
the fulcrum from the line of direction in which the real . t - 
ance acts, multiplied by the resistance, the power and resist- 
ance will be in a state of equilibrium. 

This may be expressed in a more general manner by th c 
enunciation of the old doctrine of virtual velocities, which 
applies to all elements of machines, as well as to tho lew r 
This law may be stated as follows : When two forces are so 
situated that upon the addition of aDy increment of force to 
either, the respective distances through which the original 
forces will act, multirlied into their respective magnitudes, 
form equal products, the original forces will be in a state of 
equilibrium. We may add that the forces do not on that 
account fail to produce an effect. To suppose this, would be 
to suppose a cause without an effect. Now supposing two 
forces or weights to be balanced upon a lever, what is the 
effect produced by those forces ? Certainly not mass motion ; 
since it is the absence of mass motion by which the equilib- 
rium is indicated. 

Since we are debarred from the supposition that no effect is 
produced by the application of a force, the effect sought will 
be more likely to be found in the lever itself than elsewhere. 

If we examine the lever, we shall see that the condition of 
equilibrium is attended with an alteration in its shape, which 
alteration is an exact measure of the forces applied. In other 
words, the deflection of a lever is tho result or effect of the 
forces in equilibrio. But deflection implies change of molec- 
ular position. If the limit of elasticity in the material of 
which the lever is composed be not exceeded, it will resume 
its original form, upon the removal of the forces which de- 
flect it, and the original molecular relations will be restored. 

It would seem, then, that the true exposition of the doctrine 
of virtual velocities is to be found in the study of the molec- 
ular changes which take place in bodies, employed to estab- 
lish that relation between forces. 

Professor Norton of New Haven, whose experiments upon 
the laws of deflection we recently noticed, seems to have 
been studying this relation with much success ; and he 
shows, we think, satisfactorily, that from two admitted prin- 
ciples of molecular action, together with the principle of the 
parallelogram of forces, may be deduced the law, that tho 
intensities of forces applied to a lever are inversely propor- 
tional to their lever arms. 

The two principles of molecular action involved, are thus 
stated by Professor Norton. 

"1. If two integrant molecules of a Solid body, which lio. 
within the range of reciprocal action, be forcibly separated 
from each other a minute distanoe, a mutual attraction or 
repulsion will be brought into operation ; and if they be 
urged nearer to each other by an equal minute distance, an 
equal opposite force of repulsion or attraction will come into 
play. 

" 2. The intensities of the forces thus originating, are pro- 
portional to the amount of the relative displacement of the 
two molecules, on the line connecting them." 

At the eighteenth meeting of the American Association for 
the Advancement of Science, Professor Norton read a paper 
giving a mathematical demonstration of the properties of the 
lever, as deduced from the principles enunciated, which is too 
abstract, as well as too lengthy, to be adapted to our columns. 
We may however say, in conclusion, that his paper will do 
much to extend the belief, that in mass motion and molecu- 
lar motion, we may find all the causes of existing natural 
phenomena, so far as those causes can be recognized and ocm- 
pirehrtirlbd by the human mind. 
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THE WEST SIDE ELEVATED RAILWAY. 



The construction of what is known as the West Side Ele- 
vated Railway, extending from the Battery to Thirtieth street, 
New York, has been a difficult piece of engineering. As our 
readers have hitherto been informed, the track is raised to the 
level of the second story of the buildings along the line, and 
is supported upon iron pillars of peculiar construction, the 
pedestals of which are embedded in the earth below the ac 
tion of frost. 

The pillars are not arranged in pairs, but are placed in 
single file on the central line of the road. They are branched 
at the top, and support continuous girders upon which the 
rails are laid. 

The cars are propelled by endless wire ropes, actuated by a 
stationary steam engine and drum. The rope carries travel- 
ers placed at proper intervals, and rolling upon small rails. 
The travelers are composed of four miniature car wheels, and 
carry projecting studs, which, engaging with a lever arm on 
the car make the connection. The connection is broken by a 
lever movement when it is desired to stop the car. 

The jar caused by the impact of the stud on the traveler is 
taken up by wire ropes wound upon spring drums, much 
after the manner of the main spring movement of watch- 
work. 

Some experimental trips have been made over the road dur- 
ing the past week, at one of which we assisted. The trip 
from Cortlandt street to Twenty-ninth street — about three 
miles — was accomplished with ease in fifteen minutes, to the 
general satisfaction of the party present. 

The Company are entitled to great praise for the persever- 
ance with which they have met and surmounted difficulties, 
and a large proportion of the cost of the road, as it now 
stands, has accrued from costly and elaborate experiments. 
It is estimated that the expense of constructing the present 
section has been about one million of dollars. 

It is proposed, we understand, to continue the road to Yon- 
kers, about fourteen miles up the Hudson from the Battery. 
The present section of the road will, however, when opened 
to traffic, be sufficient to determine the financial success of 
the enterprise, and we should think it probable the future 
extension of the road to the proposed distance would be post- 
poned until the working qualities of the present section can 
be fully demonstrated. 

Our impression is, that the rapidity with which the transit 
from the lower to the upper part of the city can be made will 
render the road very popular, and the current expenses of 
working must certainly be much less than that of the horse 
car lines tor the same amount of traffic. 

As to the safety of the road to passengers there can be no 
doubt ; in fact, there seems even less danger than ia the 
iijivsj cars, as the elevated railway cars are exempt from all 
danger of collision. 

The engineer under whose direction the work has been 
done, is Mr. Charles E. Harvey, of this city. 



THE FABIS OBSEBVATOBY. 



The Director of the Paris Observatory cannot complain of 
want of work. The following is the programme of his duties 
as given by Louis Figuier : 

" Unremitting direction of all the labors relative to pure 
astronomy involving the use of the meridian circle and equa- 
torial ; calculation of all the astronomical observations and 
publication of the results ; organization of the geodetic sur- 
vey ; recording and publishing all observations made in the 
observatory relating to the meteorology and physics of the 
globe ; reception, calculation, and classification of the meteor- 
ological observations coming from different points of Europe ; 
editing and printing daily charts and bulletins giving a 
resume of all observations, to be forwarded the same day to 
correspondents and to all the ports of France ; direction of 
the observatory at Marseilles and constant relations with the 
observatory at Greenwich ; and, finally, active participation 
in the labors of the bureau of longitude. Such is the pro- 
gramme, truly frightful, and such the tremendous responsi- 
bility devolving upon the direction of the Imperial Observa- 
tory at Paris." 

The former head of the observatory was the famous Le- 
verrier, but he contrived to render himself so obnoxious to 
all of the subordinates that they petitioned to have him re- 
moved, and were finally successful. He was summarily dis- 
missed, and M. Delauny has been appointed in his place. 

For a long time efforts have been made to get rid of Lever- 
rier, but he was so popular with the Emperor and Empress 
that the ministers were afraid to move in the matter, and he 
was a man of such violent temper that everybody kept out of 
his way. They tried to keep him in check by appointing a 
board of advisers, without whose consent and recommenda- 
tion nothing could be done. There was not a member of the 
board with whom Leverrier was on speaking terms. He re- 
fused for six months to have anything to do with this body ; 
but finding that this would not do, finally, on the seventh 
month, attended a meeting. It is said that this meeting end- 
ed by three of the advisers kicking M. Leverrier out of the 
oom. 

All of the meetings he attended ended in a row, and 
the scientific men began to be very tired of such a state 
of things, and all of the assistants employed in the observa- 
tory sent in their resignations, accompanied by the worst ac- 
cusations and complaints that could easily be imagined. There 
was nothing left after such an exposure but a summary 
dismissal. 

A gentleman, of New York city, who had occasion to go 
to the observatory in Paris vo carry a present to M. Leverrier 
of the superb photographs of the moon, taken by Mr. Ruther- 



furd, relates his experience on the occasion. He was informed 
by the gatekeeper that M. Leverrier was within, and was 
directed to the proper stairway. He rang the bell, and instead 
of asking for Leverrier, sent for one of the assistants to 
whom he had cards of introduction. The assistant came, 
and when it was proposed to speak to Leverrier, so many ob- 
jections were raised, and the assistant appeared so frightened 
that the visit was abandoned on condition that the photo- 
graphs were to be handed in due time to Leverrier. Other 
copies properly directed were also left for Foucault and Faye. 

The impression left on the mind of the American gentle- 
man was that the assistants, all of whom he saw, were as 
afraid to pass Leverrier's study door as good Christian was 
to go near the castle of Giant Despair. 

The visitor was entreated not to speak so loud and the place 
had the air of a prison rather than of a scientific establish- 
ment. But the worst picture of the affair remains to be told . 
Leverrier bagged the photographs of the moon, and tried to 
make better ones himself ; and it was not until nearly a year 
afterward, when another print was sent directly to Foucault, 
that the pictures were presented at the French Institute and 
became known to its members. They attracted immense at- 
tention, and Mr. Rutherfurd received due honor for his valu- 
able contribution to science. M. Leverrier, who was present 
at the meeting, also greatly admired the photographs, but 
said nothing about having pocketed three copies of them a 
year previous. No wonder that all France is delighted at 
his overthrow. 



SHUT YOUB MOUTH. 



This piece of advice is sometimes given in an abrupt and 
insulting manner, and occasions an outburst of temper that 
produces the opposite effect from the one intended ; but when 
given kindly and on scientific grounds, it ought to be attend- 
ed to and followed by all persons. Professor Tyndall has 
just told us of the dust particles, the spores, life germs, fe- 
vers, and miasms, that float in the air, and has said in tones 
of warning " Shut your mouth I" 

The Board of Health, of this city, through one of its ac- 
complished officers, Dr. R. C. Stiles, has published a most im- 
portant report upon the dangers that lurk in closed rooms 
and crowded halls, and have also said to us " Shut your 
mouth !" 

Finally, Mr. Catlin, author of " Notes of Travels among 
the North American Indians," has given us a book published 
by Wiley & Son, called " The Breath of Life," in which the 
same advice is freely given, sustained by ample facts and 
startling illustrations, for the benefit of all mankind — " Shut 
your mouth." 

We cannot do better than to refer to these various publi- 
cations, for the purpose of calling the attention of our readers 
to the importance of securing proper ventilation in their 
dwellings, and of acquiring the habit of breathing through 
the nostrils rather than through the mouth. 

There is no doubt that " man's own breath is his greatest 
enemy," and every precaution should be taken to prevent its 
inspiration after it has once passed from the lungs. The re- 
port of Dr. Stiles contains the result of much original re- 
search, and displays a zeal in the service of good health, and 
an amount of exhaustive labor that is worthy of the highest 
commendation, and his results and statistics ought to be pub- 
lished in permanent form for the consultation and warning 
of all classes of society. The amount of carbonic acid pro- 
duced by respiration has been variously estimated, but Dr. 
Stiles puts it at the rate of 1,032 cubic inches, or three fifths 
of a cubic foot per hour. From this the ratio of vitiation of 
the air in a given space can be easily computed " Every hun- 
dred persons would vitiate in three hours 4,200 cubic feet of 
air to the extent of 4 - 3 per cent of carbonic acid, or 18,000 
cubic feet, to the injurious proportion of one per cent of car- 
bonic acid." 

The products of respiration are more dangerous than pure 
carbonic acid. It has been found that while two per cent of 
carbonic acid evolved in a chemical way could be endured, 
one per cent produced from the lungs rendered the air irres- 
pirable. The volatile organic products of respiration concen- 
trate the poison. The report of Dr. Stiles discusses the 
amount of carbonic acid produced by the combustion of illu- 
minating gas, and shows by actual experiment that a single 
five-foot burner can produce 2 - 45 cubic feet of carbonic acid 
in one hour. 

The danger from leakage in heating apparatus, the subtile 
nature of carbonic oxide gas, and from coal fires in open bra- 
ziers, is clearly presented. ".The poison attacks the red parti- 
cles of the blood, and its prostrating effect is experienced long 
after the occurrence of exposure." 

The methods employed in the determination of the amount 
of carbonic acid in the air are generally of. too bulky or re- 
fined a nature to admit of easy transportation, and Dr. Stiles 
invented a neat portable apparatus that is worthy of notice. 
It consists of a wide-mouthed glass flask holding 150 cubic 
centimeters and graduated so that each division of its de- 
scending portion holds one ten-thousandth part of the capaci- 
ty of the apparatus. A delicate glass bulb, holding a cubic 
csntimeter of a solution of caustic potash, is introduced into 
the graduated flask after the air to be analyzed has been 
transferred to it, the mouth of the flask is immersed in water 
— the potash bulb is broken by a smart blow against the side 
of the flask — the water rises in the apparatus in proportion to 
the vacuum produced by the absorption of the carbonic acid 
by the potash, and the amount in 10,000 volumes can at once 
be read off. Fifteen minutes are all that are necessary toper- 
form the analysis, and the accuracy of the results was found 
to be sufficient for all practical purposes by comparative tests 
according to other methods. With this simple' contrivance, 



Dr. Stiles collected a large number of samples of air from 
churches, theaters, school houses, private d wellings, and ten- 
ement houses, which he has analyzed and tabulated along 
with similar results obtained by Pettenkofer, Roscoe, and 
others. 

The' following are the results obtained in schools of 
Brooklyn by the method of analysis described above : 

Carbonic acid Times the 
in 1,000 normal ain't, 

Public School No. 1 100 20 

Public School No. 1, another room 105 3'0 

Public School No. 15, Tenth Ward 200 40 

Public School No. 15, another room 400 80 

Clarke's Commercial College, 16 Court street. 204 5'0 
Clarke's Commercial College, another por- 
tion of room 005 10 

Clarke's Commercial College, class room. . . . 075 1-5 

College Grammar School, 18 Court street. . . . 200 4 - 
College Grammar School, another portion of 

room 0-08 1-6 

College Grammar School, another portion of 

room 133 27 

College Grammar School, class room 066 13 

Polytechnic Institute, third story Ill 22 

Polytechnic Institute class room 005 10 

Polytechnic Institute, second story 066 13 

Public School No. 13, Degraw street 301 60 

Public School No. 13, another room 2 05 50 

Public School No. 13, another room 166 33 

Public School No. 27 207 54 

Public School No. 27, another room 202 44 

Public School No. 27, another room 1-02 2-4 

PublicSchool No. 29 106 3-2 

Public School No. 29, another room 2'02 4-4 

Public School No. 29, another room 1-04 28 

In estimating the proportion of carbonic acid in the air of 
schoolrooms to that naturally existing in the atmosphere of 
the city, the latter is supposed to contain a constant aveiage 
of 05 parts in 1,000. 

The following analyses of the air of theaters have the 
credit which belongs to the distinguished experimenters 
against whose names they are recorded : 

Carl). Acid, Time9, the 

in 10.0U0 Normal 
Parts. Proportion. 

LeBlanc, Opera Comique, parterre 1504 376 

Le Blanc, Opera Comique, gallery 2812 703 

Loppens, theater in Ghent, parterre 4G03 903 

Loppens, theater in Ghent, gallery 5306 10'07 

Roscoe, theater in London, parterre 24 08 7'01 

Roscoe, theater in London, gallery. 3004 807 

Angus Smith, theater, parterre 4000 8 - 00 

Dr. Letheby is authority for the following averages, as giv 
en in the Chemical News for January, 1868 : 

Theaters in London 1409 307 

Theatres in Manchester 14-08 3 07 

Theatres in Paris 33-00 802 

The theaters examined in the course of these investigations 
were, in Brooklyn, as follows : 



Times, 
Normal 



Carb. Acid 
in 1.000 

Parts. Quantity. 

Academy of Music, balcony 106 3'02 

Academy of Music, gallery 100 200 

Academy of Music, gallery 205 500 

Park theater, gallery 1 04 208 

Olympic theater, gallery 306 702 

Hooley's Minstrels, gallery 302 6'04 

In New York the following proportions were obtained : 

Booth's theater, parterre l'OO 200 

Booth's theater, parterre 075 1'05 

French opera, 14th St., parterre 200 400 

Wood's theater, parterre 006 1'02 

Tammany theater, parterre 301 602 

Bowery theater, parterre 706 1502 

Bowery theater, parterre 601 1202 

Bowery theater, parterre 205 500 

The particles floating in the air and falling in the form of 
fine dust were made the subject of patient investigations. 
Specimens of dust from nearly all the places of public amuse- 
ment in New York were examined by the microscope, as 
detailed on page 176, current volume, in a paragraph entitled 
" Opera House Dirt." 

To avoid breathing all of this dust, Professor Tyndall 
recommends the use of a mouth piece of tufts of cotton, but 
such an arrangement, besides being unsightly, would soon 
become very wet and uncomfortable. Mr. Catlin's idea of 
keeping the mouth shut and breathing through the nostrils, 
is easy of execution, and more in accordance with scientific 
principles. Mr. Catlin states that the Indian mother presses 
the lips of her infant together as it falls asleep in the open 
air, and thus teaches the habit of breathing through the nos- 
trils ; while the careful, tender mothers of civilized life caver 
the faces of their infants in over-heated rooms with their little 
mouths open, gasping for breath ; and he traces the increased 
mortality among infants very largely to this cause. 

He says : " The air which enters the lungs is as different 
from that which enters the nostrils as distilled water is dif- 
ferent irom the water in an ordinary cistsrn or a frog pond. 
The arresting and purifying process of the nose, upon the at- 
mosphere with its poisonous ingredients, passing through it, 
though less perceptible, is not less distinct, nor less import- 
ant, than that of the mouth, which stops cherry-stones and 
fish bones from entering the stomach. It is a known fact 
that man can inhale through his nose, for a certain time, 
mephitic air, in the bottom of a well, without harm ; but if he 
opens his mouth to answer a question, or calls for help, in 
that position, his lungs are closed, and he expires." It is a 
well-known fact that fishes will perish in a few moments in 
their own element if their mouths are kept open in any way 
— they must breathe through their gills or die. 

Geologists tell us that at one period in the world's history, 
the amount of carbonic acid on the surface of the earth was 
vastly greater than it is at the present time ; and in studying 
the structure of the animals of those early ages, it is found 
that they are provided with gills, or some special apparatus 
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that enabled them to live in an atmosphere of carbonic acid. 
The accumulation of evidence goes to show that we cannot 
be too careful, not only in the quality of the air we breathe 
but also in the manner in which we draw it into out lungs, 
The nostrils are provided with a natural sieve and filter, and 
it is possible, on the principle of dialysis and the laws' of the 
passage of gases through membranes, that the nitrogen and 
carbonic acid are excluded while the oxygen is permitted 
freely to pass. The warning of such authorities as Professor 
Tyndall and Dr. Stiles ought not to be disregarded, and we 
are disposed to concui in the sentiments expressed by Mr. 
Catlin, where he says : " If I were to endeavor to bequeath 
to posterity the most important motto which human lan- 
guage can convey, it should be in these words : 
Shut tour Mouth." 



COMPARISON OF TURBINES WITH OTHER WATER 
WHEELS. 



Wefind the following translation from Weisbach's Ingenieur- 
und-Maschinen Mechauik, in Van Nostrand's Engineering Mag- 
azine, for April, which sets forth the relative advantages of 
turbines and other wheels in a very strong light : 

A great advantage of turbines compared with vertical 
water wheels is that they work with any fall from 1 to 500 
feet (German), while the latter cannot convert into work the 
power of a fall of more than 50 feet. It is true that the ratio 
of effective work of turbines varies for different falls ; for ex- 
ample, for small wheels it is less with high fall than with 
medium or low fall, because in this case the resistances are 
proportionally greater than with larger wheels under medium 
fall. On the other hand, overshot wheels obtain a modulus 
from high fall of from 20 to 40 feet, which cannot be reached 
by turbines. Equal amounts of work are to be expected 
from both kinds only from a medium fall of from 10 to 20 
feet ; but if the fall is low, then turbines in every case give a 
greater modulus than undershot wheels under the same con- 
ditions. Poncelet's wheel can be compared with turbines for 
falls of from 3 to 6 feet only. 

Turbines have another great advantage over vertical water 
wheels, in working with equal effect under different heads, 
and especially in not being hindered by back water, so that 
they work in water as freely as in air, and in some cases with 
greater effect. Vertical wheels always lose power if the 
head varies, although in no great degree, unless the fall is 
low or the wheel is in the water. 

On the other hand, variations in the overfall upon vertical 
water wheels are attended with less loss of work than is the 
case with horizantal wheels. In an economic point of view 
this fact is in favor of the vertical wheel. If it is necessary 
to increase the effect of a vertical wheel already in motion, 
especially if it is one upon which the water acts mainly by 
pressure, it is done by supplying more water ; and to dimin- 
ish the effect the supply is partly cut off ; in neither case is 
the actual modulus greater or less. The relation is alto- 
gether different in the case of a reaction turbine. This works 
with most effect when the sluices are wide open and when 
the charge of water is the greatest ; now if less work, and 
therefore less water, is required and the sluices are partially 
lowered, it happens that the work is diminished by decrease 
of supply, but partly by the loss of the living force of the 
water or by diminution of the head, so that the effective 
force is lessened. This destruction of living force may be 
compared with the braking or dragging of a wagon, which 
is applied in going down hill, when there is an excess of living 
force. Consequently, while the lowering of a gate only cuts off 
superfluous water from a vertical wheel, which can be used for 
other purposes, in the case of the reaction turbine the shut- 
ting off a part of the overplus subtracts from the living force 
of the other part remaining in the wheel. 

In pressure turbines which do not run in water, so that the 
channels are not entirely filled, the modulus of work is more 
favorable, since the water issues through the channels with- 
out causing an eddy. 

There is not a great difference between horizontal and ver- 
tical water wheels in respect to the change of the velocity of 
revolution ; in both the normal velocity may be increased or 
decreased about one fourth without material loss of effect. 
But there is certainly a very great difference in the magni- 
tudes of these velocities. All vertical wheels, with the ex- 
ception of the undershot (Poncelet's especially), have a maxi- 
mum velocity of from 4 to 10 feet, while turbines generally 
have far greater velocities, varying greatly according to the 
heads. For this reason, and because they have smaller radii, 
turbines generally make many more revolutions than vertical 
water wheels. It follows that the choice between these de- 
pends upon the number of revolutions ; in other words, upon 
the kind of motion, quick or slow, which is required in the 
motor. But it must be borne in mind that rapid motion in a 
machine is rather injurious than advantageous, on account of 
the great increase of hurtful resistances, such as friction and 
shocks ; for this reason it is often better to increase the num- 
ber of revolutions by means of some machine of transmission, 
and to employ the vertical instead of the horizontal water 
wheel. 

If the load of a machine is variable, as in the case of tilt- 
hammers or rolling-mills, the vertical wheel is to be pre- 
ferred ; for, though it runs slower, yet on account of its 
greater mass it acts more as a regulator than the turbine, 
whose variable motion must often be equalized by a fly wheel. 
But for a constant load preference must be given to the tur- 
bine in this respect ; because vertical water wheels, especially 
if ef wood, often have a so-called " heavj quarter," i.e., equal 
parts of the circumference are not of equal weight'. 

In an economic point of view, turbines rank at least equal 
with vertical wheels ; and for high and medium falls and a 



great overflow they are preferable because they are cheaper 
In respect to durability, also, the turbine must have the pref- 
erence. 

On the other hand, it must be remembered that turbines re- 
quire a clear overflow, and that their effect can be hindered in 
a very great degree by sand, mud, moss, weeds, leaves, pieces 
of ice, twigs of trees, etc., which do no damage to vertical 
wheels. Finally, it is to be considered that turbines, particu- 
larly those with guide-curves, are more difficult to construct, 
and that departures from the mathematical rules of construc- 
tion are followed by worse results than in the case of vertical 
water-wheels. This is the reason that so many turbines failed 
in the early trials, and that they are not yet as extensively 
employed as their advantages warrant. 



WHERE AND HOW CORKS ARE CUT. 



We condense from the Druggists' Circular the present ac- 
count of the way in which corks are manufactured. 

In Europe the greater portion of corks are cut in the towns 
and hamlets in the immediate vicinity of the cork forests, and 
in the seaports of Seville, Barcelona, Oporto, Lisbon, Bor- 
deaux, Lyons. Marseilles, and Gibraltar. In Germany the 
small homeopathic vial cork is largely cut, while it is safe to 
say that in most of the leading cities of the civilized world, 
cork-cutting is conducted as a branch of industry. 

Throughout the whole cork-growing region the wood is cut 
by hand into the various sizes for use. For the common vari- 
eties, children are largely employed, while men of experience 
are engaged in cutting the finer qualities. After trimming 
the wood, slicing, and cutting into convenient-sized squares, 
the corks are cut, and then assorted in qualities and sizes. 
When assorted, they are then packeJ in bales varying from 
one hundred to three hundred and fifty gross each, and are 
then ready for shipment. In Germany they are frequently 
put up in small bails of twenty gross each. When cut in 
this manner the sizes must be judged by the eye, and there 
is consequently a lack of uniformity of size as well as imper- 
fection in roundness of the corks. This will readily be seen 
by examining samples of imported hand-made corks. 

Previous to 1855 all corks were cut by hand, and the ex- 
portation of corks from southern Europe was immense. 
Since the application of steam machinery to cutting corks in 
this country, the importation of fore gn h..nd-made corks has 
rapidly declined. 

About thirty years ago an attempt was made by an enter- 
prising New Englander to cut corks by machinery, and an 
establishment for that purpose was constructed in Boston ; 
but they failed to carry out the project successfully. As 
near as I could learn, the failure of the machine was in de- 
livering the corks with smooth ends and with sufficient rapic - 
ity. In 1855 cork-cutting machines were constructed that 
proved successful, and since that time the trade has been re- 
volutionized. It was soon proved that corks could be cut 
more uniform with less waste of material, and with vastly 
greater rapidity. An average day's work cutting by hand, 
and having the wood already cut to the proper-sized squares, 
would rarely exceed ten or twelve gross, though in a few 
cases the most expert workmen would cut nearly twenty 
gross ; while an average day's work by machine would be 
one hundred gross, and a single instance was told me of a 
lad that had cut one hundred and eighty gross in ten hours. 
The number cut by machine p^r day will vary with the kind 
of machine, and the dexterity of the workmen, as also the 
quality of the wood. There have been quite a number of 
cork cutting machines introduced from time to time, but I be- 
lieve they are all of two general styles. The kind most 
largely used (I believe) is the punching and boring machine, 
originally invented by J. D. & W. R. Crocker, of Norwich, 
Conn., and since improved by them and others. This original 
machine cut only straight corks. Another machine was af- 
terwards aided which cut the taper cork. There have been 
some modifications of the machine and adaptations by other 
manufacturers, but it is believed that the credit for introduc- 
ing steam machinery for cutting corks is due to the Messrs. 
Crocker. There are others who are entitled to praise for 
judicious modifications, but the writer omits names lest he 
should do injustice to some whose names are not known to 
him. 

The principles ol Ilia two styles of machines used may 
be of interest, and I shall endeavor to explain them as clearly 
as possible. In the punching or boring machine there is a 
sharp steel cylindrical knife, revolving horizontally, being 
propelled forward to the block of cork- wood to be cut, and 
backward again, as rapidly as the skill of the operator de- 
sires it. The knife cuts through the block of cork-wood, and 
the cork cut by the operation passes through the cylinder 
and is carried off out of the way of the operator. This ma- 
chine cuts only a straight cork, and it is ready for sale with- 
out any further operation, except sorting out those in which 
the wood is imperfect. There is anoiher boring machine 
which bores at one operation a taper cork, but requires a 
separate handling to remove the cork from the block. The 
tapering machine alluded to previously has either a square of 
cork-wood or the round straight cork inserted in an adjus- 
table lathe (which is a part of the machine) in which it re- 
volves rapidly ; it is then presented to the blade of a flat 
circular knife, from 24 to 30 inches diameter, which lies flat 
and revolves about five or six hundred times a minute. Two 
or more revolutions of the cork are made, which removes a 
thin shaving and gives the requisite tapering shape to the 
cork. This tapering machine is adapted to cut either a 
straight or taper cork, as it needs only a very slight altera- 
tion of the adjustable lathe to cut either style of cork. There 
are some minor details, but a five minutes' examination of 
the machines would convey more information than pages of 



written description. It is an exceedingly interesting me- 
chanical operation, and those who have not seen it should 
embrace an early opportunity to do so. 

In cutting the wood into corks, it is first steamed for a 
short time, then by a circular knife cut into strips suitable 
for either the length or breadth of the cork. If the boring 
machine is used, the smooth side of the strips is then intro- 
duced, and the corks are at once bored out as closely together 
as can be done. The corks need only sorting, to reject im- 
perfect ones, when they are ready for sale. These corks are 
straight. If it be a taper cork, the straight ones are now in- 
troduced into the adjustable lathe of the tapering machine 
before alluded to, and a somewhat conical shaving is taken 
off, when the corks are sorted and put up for sale. It is as- 
serted by those using this machine, that it is the most advan- 
tageous and economical. When the boring machine is dis- 
pensed with, the strips of cork-wood are cut into suitable 
squares by hand, and at once cut into either straight or taper 
corks by simply adjusting the lathe which holds the cork. 

The corks, when offered for sale, are usually designated by 
numbers fron one to twenty, and in addition are called 
straight or taper. The largest number of any one sold are 
those suitable for ale and soda-water bottles, while the vial 
corks of various sizes, except the two smallest, are in nearly 
equal demand. Of the other styles of corks, there are flat or 
specie corks of various sizes, enlarging by one-eighth of an 
inch. 

In the manufacture of corks fully one-third of the wood is 
wasted. This arises from inequalities and imperfections in 
the wood, and the natural wastage in cutting circles out of 
any plane surface. This wastage has found some, uses, 
among which the principal are in filling cushions, mattresses, 
the spaces between the roof and top ceiling of houses, as. 
also the spaces in the sides of frame houses and buildings for 
storing of ice, while' in the cork factories the coarser wastage 
is used for fuel. 

Foreign hand-cut corks are now in a great measure being 
superseded by American machine-cut corks, as they are much 
more uniform in size and quality, and can compete success- 
fully in price. 



NEW BOOKS AND PUBLICATIONS. 



The Painter, Gilder, and Varnishers' Companion. Con- 
taining Rules and Regulations in everything relating to 
the Arts of Painting, Gilding, Varnishing, Glass Staining, 
Graining, Marbling, Sign Writing, Gilding on Glass, 
and Coach Painting and Varnishing.Tests for the Adulter* 
ation in Oils, Colors, etc., and a Statement of the Diseases 
to which Painters are peculiarly liable, with the Best and 
Simplest Remedies. Thirteenth Edition. Revised, with 
an Appendix, containing Colors and Coloring — Theoreti- 
cal and Practical, comprising Descriptions of a great 
Variety of additional Pigments, their Qualities and Uses, 
to which are added Dryers, and Modes and Operations of 
Painting, etc. Together with Chevreul's Principles of 
Harmony and Contrast of Colors. Philadelphia : Henry 
Carey Baird, Industrial Publisher, No. 406 Walnut street. 
Price, by mail, free of postage, $l - 50. 

How a work of this kind, containing such a copious mass of information, 
can be made and sold for the price it is afforded is one of the mysteries of 
book-making we are unable to solve. It is, without exception, the best 
and cheapest work of thekind of which we have any knowledge. The 
chapter on the " Principles of Harmony and Contrast of Colors " is well 
worth the price of tlie book. Were it studied by painters in general, we 
should have less of those hideous combinations of color, in house and or- 
namental painting, of which we have so often complained in these 
columns. 

A Manual op Electro-Metallurgy. Including the Ap- 
plication of the Art to Manufacturing Processes. By James 
Napier, F.C.S. Fourth American from the Fourth Lon- 
don Edition. Revised and Enlarged. Illustrated by 
numerous Engravings. Philadelphia : Henry Carey Baird, 
Industrial Publisher, 406 Walnut street. Price, by mail, 
free of postage, $2'00. 
This work treats of electro-metallurgy in both a scientific and practi 
manner. It is, as its title imports, a complete manual upon the subject. It 
commences with a history of the art. brought up to date. This is followed 
by a description of the various galvanic batteries, with their peculiaritie 
and their applicability to electro-metallurgic operation. The miscellan 
eous applications of tlie process of coating with copper are next treated, 
after which follow in their order discussions ;of the various methods ol 
bronzing, deposition of metals upon one another, electro-plating, electro- 
gilding, results of experiments on the deposition {of other metals as coat- 
ings, theoretical observations, etc. The value of the book Is enhanced by 
a copious Index. So far as we can Infer from an examination made with 
special reference to detect omissions of recent processes and discoveries, 
the work is brought entirely down to the present state of the art. 

Modern Workshop Practice. As Applied to Marine, Land, 
and Locomotive Engines, Floating Docks, Dredging Ma- 
chinery, Bridges, Shipbuilding, Cranes, etc., etc. By John 
G. Winton, Engineer. Strahan & Co., Publishers, 56 
Ludgate Hill, London. 
This Is one of Weale's Rudimentary Series, Intended to treat In a popu- 
lar style, and In a practical manner, the departments of mechanical engl 4 
neerlng named In Its title. These subjects are viewed almost entirely from 
an English standpoint, yet the book contains much valuable Information 
to the American engineer. A valuable feature of the work Is found In Its 
tables, the use of which will save much time and labor in calculations of 
all kinds pertAin'.it; to proportions of boilers and engines, bridges, etc. 

Electiio-Metalluiigy Pratically Treated. By Alexan- 
der Watt, F.R.S.A., Lecturer on Electro-Metallurgy, etc., 
formerly one of the Editors of " The Chemist." New 
Edition. Strahan & Co., Publishers, 56 Ludgate Hill, 
London. 
This work, besides treating In a plain and specific manner with the diffi- 
culties and the various modes of procedure connected with electro-metal- 
lurgy, gives much additional matter not contained In former editions, 
upon the production of a dead white surface on silver articles, whitening 
brass dials, coloring gold articles, reduction of solutions, etc, etc, This, 
work will be found a great aid, not only to amateurs, but to the profession 
al electro-metallurgist. 



Inventions Examined at the Patent Office.— Inventors can have a 
careful search made at the Patent Office Into the novelty of their inven 
tlons, and receive a report In writing as to the probable success of the 
application. Send sketch and description by mall, inclosing fee of $5 
Address MUNN & CO., 37 Park Kow, New York. 



© 1 870 SCIENTIFIC AMERICAN, INC. 



274 



Mtntifk %mtnau. 



Inventions Patented In England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

604.— Manufacturing Tarns ahd Fabrics containing Horsehair.— 
H. Hayward, Paterson, N. J. March 1, 1870. 

409.— Submarine Telegraph Cables.— James Story, Paris, Ky. February 
11, 1870. 

424. -Generating Gas. -A. I. Ambler, Washington, D. C February 12, 
1870. 

510.— Machinery for Splitting .Rocks.— John Robb, New York city. 
February 24, 1870. 

544.— Machinery for Making Nails.— D. Reed, R. M. Bassett, and T. S. 
Bassett, Birmingham, Conn. Feb. 24, 1870. 

549.— Steam Boiler and Engines.— F. B. Blanchard, New York city. 
February 24, 1870. 

550.— Manufacture of Needles.— R. J. Roberts, New York city. Feb. 
24, 1870. 

551.— Windmills.— Edward Savoral, New York city. February 24, 1870. 

5G3.— Maohinery for Manufacturing Screws.— J. A. Ayres, Hartford. 
Conn, February 25, 1870. 

564.— Mechanism for Actuating Machines.— C. H. Wilcox, New York 
city. February 25, 1870. 

568.— Manufacture of Hair Cloth and like Fabrics and Looms 
therefor.— I. Lindsay, Fawtucket, K.I. February 25, 1870. 

592— Sewing MACHlNES.-.Charles Lennig, Philadelphia, Pa February 
28, 1870. 
038— Railway.— D. R. Pratt, Worcester, Mass. March 3, 1870. 
676.— Garpet Sweeper.— A, J. Hapgood, New York city. March 7, 1970. 

605.— Railway Carriage Wheels. -H. W. Moore, Jersey Citv, N. J., and 
F. Bloodgood, C. B. Wood, and F. Wood, New York city, March 1, 1870. 

631.— Fluid Meter.— J. F. de Navarro. New York city. March 3, 1870. 

635.— Journal Lubricator.— W. A. Wood, Hoosick Falls, N. Y. March 
3, 1870. 

663.— Device fop. Holding L,etters, etc— F. T. Ferguson, Boston, Mass. 
March 5, 1870. 

700.— Etching Plates for Printing.— J. McLoughlln, Morrisania, N. Y., 
and E. McLoughlln, New Yorkcity. March 9, 1870. 

709.— Burning Oil from Petroleum.— J. A. Tatro, Hartford, Conn. 
March 10, 1870. 

725.— Type-Setting Machine.— J. T. E. Slingerland, New York city. 
March 11, 1870, 

744. —Water Indicator and Regulator for Boilers.— R. N. Pratt and 
R. Berryman, Philadelphia, Pa., and F. A. Pratt and S. Colt, Hartford, 
Conn. March 14, 1870. 
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CORRESPONDENTS who expect to receive answers to thetr letters must, » 
all cases, Sim their names. We have a right to know those who seek in- 
formation from it* ; besides, as sometimes happens, we may prefer to ad- 
dress correspondents by mail. 

SPECIAL NOTE.— Thin column is designed for the general interest ana, m 
struction of our readers^ ot for gratuitous replies to questions of a pure'y 
business or personal nature. We will publish such inquiries, however , 
when paid for as advertisemets at 81*00 a line, under the head of "Bus- 
ness and Personal." 

All reference to back numbers should be by volume and page. 



A. Gt. B., of Pa.— The effective horse power of steam engines 
is determined by the dynamometer. The absolute horse power, or indi- 
cated hor?e power, by multiplying the mean effective pressure in the 
cylinder, by the velocity of the piston in feet per minute, and dividing 
the product by 33.000. The nominal horse power of ordinary condensing 
engines is found by multiplying the square of the diameter of the cylin- 
der in inches by the velocity of the piston in feet per minute, and divid- 
ing the product by 6,003. In the application of this rule, the speed of 
piston Is fixed according to the length of stroke, that is, the speed for a 
2 feet stroke is assumed to be 160 per minute, and speeds for other lengths 
of stroke to be to this speed as the cube roots of their lengths. Nominal 
horse power is only a conventional expression for the measure of the 
dimensions of an engine. It does not give any idea of the actual power 
of which the engine is capable. The Richards Steam Indicator is the 
bestlnstrument for testing the power of steam engines. 

S. H. W., of Conn.— It is evident that your logic is not able 

to draw any distinction between the statement that matter moves, and 
your own statement that ltmoves itself. You will doubtless admit that the 
earth moves constantly in its orbit. Because you make that admission, 
we shall not consider it legitimate to charge you with believing thatt'i 
moves itself. Tou admit the existence of matter, which admission of 
course allows the existence of the essential properties of matter. What 
violence is done to just logical inference by supposing that matter was 
originally endowed .with motion, as it was endowed with impenetrabili- 
ty ? Such a supposition does not imply self-creation, or power to endow 
itself wltti motion, as you illogically assert. 

O. S. M., of Va. — The protection afforded against the injuri- 
ous effects of white lead in grinding would at best, we think, be so par. 
tial as not to render it of great practical value. The injury resulting 
from this substance has been much reduced by modern modes of manipu- 
lation. There is no other harmless while pigment known, that could be 
generally used as a substitute for lead and zinc white. Oxide of zinc, 
however, is now largely used as less injurious than white lead, and not 
turning black by the action of sulphureted hydrogen. 

H. W. S., of Ohio. — According to Dalton's investigations, it 

appears that when different gases are mixed, they only act mechanically 
to retard each other in their occupation of a given space. Thus, if a 
gallon of oxygen be placed in a Jar, a gallon of any other gas that will 
not chemically combine with it may be introduced into the same Jar, and 
still a third gallon of some other gas, etc. The experiment could not be 
performed with air and oxygen, as air contains oxygen. 

@, & S., of Ohio. — Much obliged for the club of subscribers 
you have obtained among the workmen in your establishment. Similar 
efforts on the part of heads of other establishments, would, without 
doubt, result in mutual benefit. Tour first query is answered at length 
in an article on " Mean Effective Pressure," which will shortly appear. 
Friction is a variable quantity even in the best constructed engines. No 
two wiU agree in this particular. 

M. C, of Mass. — Carbonic oxide gives out but a small propor- 
tion of heat in its combustion, compared to that produced by the burning 
of carbon. We do not think it could be applied to brazing, etc., with ad- 
vantage, and never heard of its being specially prepared to be used as fuel. 
Inordinary coal stoves a certain amount is generated, which is consumed 
in those stoves known as gas-burners. 

A. P., of N. Y. — The mixture named would not injure leather 

in any way. On the contrary, we think it would undoubtedly act to pre- 
serve it. The different materials have been used, but we do not think 
they have all been used in a similar combination. We Judge the mixture 
is patentable. Sugar oannot be made in the way you propose. 

E. G. S., of Minn. — Water inevitably hardens in a new cistern 

lined with water-lime cement. Tou may soften it by adding a little quick, 
lime in the form of milk of lime, see article on page 217, Vol. XXI. , of the 
Scientific American. 

W. M. h., of Pa., wishes a solution of the following problem- 
Given the length of belt, distance between the centers of two cone pul- 
leys, and ratio of their diamecers to determine the diameters. 

C. B. F., of Brockport, N. Y., will find the information he de- 

Bires In the Encyclopedia Brltannlca, Vol. XVI., page 54 ; also.by a visit to 
the Morris & Essex canal at Rockaway and other points. 

J. M. E., of Pa. — What is generally understood by the term 
atmospheric engine, Is one in whi cu the piBton is actuated Vy steam on 
one 6 1 d e nQ air on the other 



B. C„ of N. H. — A gas, or mixture of gases, absorbs as much 

heat in expanding after compression, as it evolves when compressed. 

A. F. H., of W. Va. — The metallic appearance of the mineral 

you send is due to the presence of iron pyrites. 
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The paper that meets the eye of manufacturers throughout the 
United States— Boston Bulletin, $4'00 a year. Advertisements 17c. a line. 

Steel Makers' Materials — Wolfram ore, oxide manganese, 
Speigel iron, borax, titanium, chrome, lubricating black lead, for sale by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 

For the best Alarm Money Drawer, address Robbins, Froutz 
& Co., Hughesville. Pa. Agents wanted. 

Machines for manufacturing Screw Bolts and Nuts of all kinds. 
Makers will please send price lists and other Information to C. G. Berry- 
man, Saint John, N. B. 

Superior Lacing made under Page's Pat't. Address J. Sweet- 
man, TJtica, N. T. 

Missouri Globe Valve — Best in use. Can be ground tight at 
any time. Send for circular. J. W. Brown, Manui'r, Baltimore, Md. 

Egg Hatching. — Parties having any device, patented or not, 
for hatching eggs, will address C. C. Bunyan, Mansfield, Ohio. 

Astronomical Transit, second-hand, and perfect, wanted by T. 
& E. Dickinson, 254 Main St., Buffalo, N. Y. 

For Sale — A Roper Caloric Engine, 1-Horse Power, Nearly 
new. Address C. F. Werner, Orange, N. J. 

Spools of all kinds, and spiral shade tassel molds made by H. 
H. Frary, Jonesville, Vt. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. John DickiDson, 64 Nassau St., N. Y. 

Harry Hammond Augusta, Qa., wishes to communicate with 
parties who furnish devices for sinking wells. 

Jno. A. Hafner's (Commerce, Mo.,) Pat. Eureka Coil Spring for 
Horse-powers will save 20 per c. power and 90 per c. breakage, positively. 

Wanted to buy — A good 2d-hand Band Sawing Machine, in 
good order. Address C. W. Hyde, Springfield, Mass. 

Kelly's Eclipse Hay Elevator — Best in use. Rights for sale 
cheap. Apply soon. Address T. C. Kelly, West Liberty, Pa. 

Manufacturers of Calf and Lamb Roller Skins, Roller and 
Clearer Cloths. Please send address to P.O. Box 3,756. Boston. 

Belting — See advertisement of Page's Patent Tanned Belting 
on page 273. Page Brothers, Franklin, N. H. 

Wanted — Four good second-hand milling machines. Address 
Thos. H. White & Co., 28 Canal St., Cleveland, Ohio. 

Wanted — A Situation by an electro gold and silver plater. 
Address Box 178, Waterbury, Conn. 

An experienced mechanical and railway engineer wishes a po- 
sition as Master ot Machinery, or Manager. Address " Engineer," Station 
" G," Philadelphia, Pa., Postofflce. 

Bartlett's Street Gas Lighter. Office, 569 Broadway, N. Y. 

For description of the best lath and blind slat sawing machine 
in use, address W. B. Noyes, Gen'I Ag't, P. O. Box 558, Manchester, N. H. 

Important advance on the draft and easement of carriage. See 
Jackson's Patent Oscillating Wagon, with tests of draft, models, etc., No. 
149Hlgh st.,Newark,Essex Co.,N.J. See Scientific American, Sept.25, 1869. 

Kidder's Pastilles. — A sure relief for Asthma. Price 40 cents 

by mail. Stowell & Co., Charlestown, Mass. 
Needles for all sewing machines at Bartlett's,569 Broad way ,N Y. 
Pat. paper for buildings, inside & out,C. J. Fay, Camden, N. ,T. 

For Sale — An old established Malleable anu ^raylron Found 
ery, doing a large trade in hardware. Cause of selling, failure of health 
of the proprietor. Address " Malleable Iron," Newark, N. J. 

Brick and Tile Drain Machine — First Premium in Ohio, In- 
diana, and Missouri ; also Fair of American Institute, New York. Address 
Thos. L. Cornell, Derby, Conn. 

Asbestos — Wanted by J.N.Clarke, 126 Dearborn st.,Chicago,Ill. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Millo, Pittsburgh, Pa., for lithograph, etc. 

For first-quality new 14, 17, and 20-in. screw lathes, milling 
machines, and one-spindle drills, at small advance from cost, apply to 
Geo. S. Lincoln & Co., Hartford, Conn. 

Hackle, Gill Pins, etc., at Bartlett's, 569 Broadway, New York. 

Portable Pumping or Hoisting Machinery to Hire for Coffer 
Dams, Wells, Sewers, etc. Wm. D. Andrews & Bro., 414 Water St., N. Y. 

Keuff el & Esser,71 Nassau st.,N.Y.,the best place to get lst-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

For tinmans' tools, presses, etc., apply to Mays & Bliss, Brook 
lyn, N. Y 

Glynn's Anti-Incrustator for Steam Boiler — The only reliable 
preventative. No foaming.and does not attack metals of boiler. Liberal 
terms to Agents. C. D. Fredricks, 587 Broadway, New York. 

Two 60-Horse Locomotive Boilers, used 5 mos., $1,300 each. 
The machinery of two 500-tun iron propellers, in good order, for sale by 
Wm. D. Andrews & Bro., 414 Water St.. New York. 

To ascertain where there will be a demand for new machinery 

or manufacturers' supplies read Boston Commercial Bulletin's manufac- 
turing news of the United States. Terms $400 a year. 

Cold Rolled — Shafting.piston rods.pump rods.Collins pat.double 
compression couplings.manuf actured by Jones & Laughlins,Plttsburgh,Pa. 

For mining, wrecking, pumping, drainage, and irrigating 
machinery, see advertisement of Andrews' Patents in another column. 

Pictures for the Parlor. — Prang's Chromos, sold in all art and 
bookstores throughout the world. 
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Caveats are desirable if an inventor is not fully prepared to apply for a 
patent. A Caveat affords protection for one year against the issue of a 
patent to another for the same Invention. Patent Office fee on filing a 
Caveat, 910. Agencr charge for preparing and filing the documents from 
$lu to *1& Ad'aVCBfc MTOX & d6., ST Park: KoW, K<JW York. 



Scroll Sawing Machine.— Eliphalet A.Tripp, Newark, N. J.-r-This hi- 
vention has for Us object to furnish an improved soroll T Bawing machine 
simple in construction, easily and conveniently operated, and effective in 
operation. 

"Washing Machine.— James "D. Royse and John Eoyse, Cane "Valley, Ky 
—This invention has for its object to furnish an improved washing machine 
simple in construction, strong, and durable, which will not rub the clothes 
and which will, at the same time, wash them quickly and thoroughly. 

Cotton Seep and Corn Plantee.— Joshua B. Godwin, Williamston, N 
C— This invention has for its object to furnish a simple, convenient, effec- 
tive, and accurate machine for planting cotton seed and eom, which shall 
be so constructed and arranged that it may be easily adjusted for work in 
either capacity. 

Tin Can.— John Joseph Burkert, New Tork city.— This invention has for 
its object so to construct the covers and fastenings of sheet-metal cans.that 
such eovers, after having been cut open, shall not have become entirely 
useless. 

Monet Safe.— Philipp Schreyer, New Yorkcity.— This invention relates 
to a new manner of constructing iron safes, and to a novel method of ap- 
plying the same to articles of furniture. The invention consists in so con- 
Btructing asafe of anouter and inner metal case, that the two oases are 
only connected by a bolt or bolts, passing through their bottoms, no other 
fastening being required. The invention consists, also, in constructing 
such safes so that they can be applied as supports or central standards to 
tables. 

Picture Nail.— John H. Squiers and Ezra J. Warner, Newark, N.J.-^Thia 
invention relates to a new device for fastening the porcelain knobs to the 
ends of nails or screws, which are used for suspenling pictures, and for 
other purposes. The invention consists in the application of wire-spring 
fastenirgs to the porcelain l;nobs or heads, the springs being so formed as 
to catch readily over the heads of the nails or screws, to which they are to 
secured. 

Multiple Sponge.— Hamilton Erastus Smith, Newark, N. J.— The object 
of this invention is to make small sponges more useful, and to increase 
their value. At present, large sponges.such as are nsed for washing coaches, 
etc., are very expensive, the value increasing with the size, while small 
sponges are comparatively useless. This invention consists in uniting a 
suitable number of small pieces of sponge into one large sponge by means 
of fastening devices, which are entirely concealed. The entire sponge sur- 
face of this multiple sponge is, therefore, applicable to use. 

Combined Counteb and Showcase.— L. F. Vienot, New York city.— 
The object of thi» invention is to reduce the cost of counters and show 
cases by combining them, and thereby saving the expensive counter tops. 

Photographic Printing Apparhtus.— J. H. Hamilton, Sioux City, 
Iowa.— This invention relates to improvements in apparatus for making 
mezzotint photographs, and consists in the employment of a large box con- 
taining several square tubes, and supported on pivots, in a frame mounted 
on casters, so that it may be adjusted in vertical and horizontal planes to 
cause the tubes to receive the rays of light from the sun In the lines of 
their axis at all times and so as to fall on the negative perpendicular to it, 
the negative with the printing frame being placed at the bottom of the 
tubes. 

Tug Fastening fob "Whiffletrees.— L. A. Johnson, Candor, N. Y,— 
This invention relates to improvements in fastenings for connecting the 
tugs to whiffletrees, and consists in the combination with the tug hooks 
projecting from the ends of the whiffletree, of slides preferably arranged 
in grooves in the rear sides of the whiffletrees to slide forward and back, 
and having bent up ends provided with holes coinciding with the ends ot 
the hooks to reeeive the said ends when slided inward to prevent the 
escape of the tug, and strengthen the said hooks. The said slides are pro- 
vided with spring stops, which hold them In the open position for the re- 
ception of the tugs, or In the closed position for retaining them. 

5 Saw Pitman Head.— L.Morrison and A. G. Harms, Allegheny Clty.Pa.— The 
object of this Invention is to simplify and render more convenient the mech- 
anism connected w ith a muley saw, having more especial reference to the 
pitman head.but applying also to the buckle of the saw; and it consists in the 
method of adjusting the rivet pin of the pitman head, and in the construc- 
tion of the buckle of the saw. 

Covering for Steam Boilers, Steam Pipes, etc.— James E. Sharp, 
Eleazer Ainsworth, and F. A. Sabbaton, Troy, N. Y.— This invention relates 
to a new and useful improvement In the mode of protecting steam boilers, 
steam pipes, or other articles from the effects of cold air, preventing there- 
by the condensation of steam and loss of heat. 

Columnar Mattress.— H.E. Smith, New York city.— This invention has 
for Its object to furnish an improved mattress, which shall be so construct- 
ed that the air may pass through it freely to keep it pure ; and which shall 
at the same time, be very elastic and comfortable as a bed. 

Rook Drill.— Samuel Lewis, "Williamsburg, N. Y.— This invention has 
forits object to improve the construction of an improved drill, patented 
June 15,1869, and numbered 91,852, so as to make it more convenient in use 
and more effective In operation, enabling the length of stroke to be regu- 
lated at will, and any one of the drills to be raised and detached without 
disturbing the operation of the other drills. 

Knife Scourer.— J. Q. Adams and S. R. GeodaUi, Brooklyn, N. Y.— This 
invention relates to a new and convenient improvement for cleaning and 
scouring the blades of table knives. The invention consists in the use ot 
a cylindrical box, which has a perforated bottom and is combined with an 
annular cork, secured against the bottom. 

"Wood Pulp MACHiNE.-S.C.Taft, Mendon, Mass.— This invention relates 
to a new machine for reducing wood to a pulp, to prepare it for the manu- 
facture of paper. 

Steam Generator.— Michael Rltchey, Paterson, N. J.— This invention 
relates to a new steam generator, which is so constructed that the water, 
before it enters the steam boiler, will be thoroughly heated, and that, when 
the pumping ceases, a complete circulation may be kept up in the same. 

Tongueing and Grooving Machine.— B. J. Barber, Ballston Spa, N. Y 
—This invention relates to a new manner of arranging the cutters on the 
heads of tongueing and grooving machines, with a view to preventing the 
tearing of the wooden fiber, and the consequent cracking of the wood, 
which is frequently occasioned on the ordinary machines now in use. 

East Chair.— "William CharleaPoppendieche.New Yorkcity .— Thisinven 
tion relates to a new adjustable easy chair, which can be so set and adjusted 
that its back and foot rest will be more or less inclined, and the arm rests 
extended, at the will of the person using it. 

Combination Tool.— "W. A. Sharp, Tama City, Iowa.— This invention 
comprises the combination in one tool, of a sliding hook, or gaze, level 
plumb, compass, calipers, try square, bevel, font rule, edging plane, rabbet 
plane, screw driver, tape measure, and marking gage. 

Countersinks.— Aea "Wheeler, Brattleboro, Vt.— This invention relates 
to countersinks, and In the mode of making them. The bit is formed in 
the shape of a hollow eccentric cone, with an angular slot at the line from 
the point to the base of the cone, where the sides of the parts with the 
greater and lesserradii meet. The base of the bit is united to the handle 
by a section representing about half, or a little more than half a cone, hav 
ing its base connected to the inverted base of the bit. 

Machine for Stamping Lace Paper.— Ambrolse GIraudat, New York 
city.— This invention relates to a new machine for stamping lace paper 
either In long strips or circular pieces, and has for its object to do away 
withthe ordinary tedious manual process, and to permit the employment 
upon the Same piece of a number of hammers. Thereby the proces ot 
stataplng will be greatly facilitated, and leBs labor required for the pui 
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Hand Drilling Machine.— James E. Hunter, North Adams, Mass.— This 
Invention relates to a new and useful Improvement In hand drilling ma- 
chines, whereby the same are adapted to all the various purposes for 
which hand drills are used ; and it consists ia so constructing and arranging 
the parts that the drill may be used as a ratchet drill, with an intermittent 
motion, or with a continuous crank motion, and so that the drill head may 
adjusted to drill holes at »ny angle. 

Stbaw Cutter.— John S. Jones, Covington, Ind.— This invention has for 
tsobject to improve the construction of straw cutters, so as to make them 
more convenient and effective In use. enabling them to cut the straw or 
nay entirely off, and to feed the said straw or hay forward automatically. 

Shovel Handle.— George C. ChoaLe, Wyoming Station, Wyoming Terri- 
tory.— This invention has for its object to furnish an improved Bhovel 
handle, which shall be so constructed and arranged that its end may be 
used as a tamping iron, or rammer, In leveling and raising railroad ties, In 
setting fence posts and telegraph poles, and for other purposes where a 
Bhovel and rammer are both required. 

Mops, Mats, Wiping Cushions, etc.— HamlltonErastr.sSmith, Newark, 
N. J.— This invention has for its object to make Bponge applicable to the 
rough usage which mops, mats, wiping pads, or cushions, or similar arti- 
cles are subjected. The extreme porosity of the sponge makes the same 
particularly useful for the purposes of absorbing moisture the weakness, 
however, has thus far disqualified it for the rough usa^e, as thereby It 
would be too rapidly destroyed. The invention consists in strengthening 
the Bponge by inclosing it in porous fabric whereby it will become durable 
without losing its porous quality. 

Clothes Wringer.— Allen Magowan, Trenton, N. J.— This Invention re- 
lates to Improvement-sin clothes wringers, and consists in an improved ar- 
rangement of the pressure springs in connection with the sliding roller. 
Also in an improved arrangement of the support for the brackets holding 
the Bet BcrewB by which the wringer is attached to the tube, or other 
support. 

Belt Shifter.— W. E. Leightdn, Pembroke, 111.— This Invention relates 
to improvements in belt-shifting apparatus, and consists in the application 
to the belt of a pair of clamping pulleys or rollers capable of clamping the 
belt between them, and of being turned obliquely to the line perpendicu- 
lar to that of the belt either way, whereby the belt will be caused to 
move laterally, either to the right or left, as the said clamping pulleys are 
turned. 

Type for Printing " Type Ribbon."— Henry Stephenson, "William 
Thompson, and Wm. G. Blake, Sheffield, England.— This invention relates 
to a new and Improved arrangement of type, whereby " type ribbon," bo 
called, may be printed in various forms by type Bet up in forms the same as 
printing type. Th invention consists in a Bet of type of peculiar con- 
struction, which, when arranged together in a form, and with a thick and 
a thin brass or other metal rule, will represent the reverse of a design of 
" type ribbon," that is, a ribbon arranged in space and folded back and 

orth so as to present two or more rows of plain BurfaceB, with intervals 
between, one above another, with diagonal partB between the rows and 
terminating with waving ends, on which plane surfaces advertisements 
may be printed by ordinary printing type set up the forms with these Im- 
proved type. 

Street Car.— James A. MorriBon, Brady'B Bend, Pa.— Thi3 invention re- 
lates to Improvements Li street cars, and consists in an Improved ar- 
rangement of means for applying hand-power for propelling them; also in 
animproved application of track-sweeping or clearing apparatus. 

Tube Wells.— William K. Hamilton, Oakland, Pa.— This invention con- 
sists of semi-elliptic springs attached lengthwise, by means of sliding rings 
to the tubings of an artesian well, for the double purpose of steadying the 
tubing in the well, and sustaining, by their pressure against the sides of the 
oore, part of the weight of the tubing ; and further in combining with the 
tubing, a pipe passing vertically downward for the purpose of conveying 
hot water to the bottom of the well in order to melt the thick oleaginous 
matter which always collects there and obstructs the lower orifices of the 
tubing. 

Manufacture of Ice and the Refrigeration of Air and Sub- 
stances.— D. L. Holden, New Orleans, La.— This invention relates to the 
manufacture of ice, and refrigeration of air by means of cold produced by 
the vaporization of chimogene, or other volatile hydrocarbon, in a vacuum, 
the vapor drawn off in the production of the vacuum being returned to 
thereceptacleagainin a liquified form. 

Saw-Filing Clamp.— Piatt Merrill, Port Sanilac, Mich. -This invention 
elates to a new and useful device for holding saws in the process of filing 
them, whereby files as well as much time and annoyance Is saved. 

Washing Machine.— Hamilton EraBtus Smith, Newark, N. J.— The ob- 
ect of this invention is to provide a rotary '.machine for washing large 
quantities of clothes by the employment of a washing cylinder within 
which the clothes are contained. . 

Corn Plow.— M. C. Bufflngton, La Harpe, 111.— This invention consists of 
certain improvements In the construction and management of parts of 
corn plowB. 

Continuous Self-Feeding Cotton Gin.— Jules Alfred Chaufourier, 
New York city.— This invention relateB to improvements in machinery for 
ginning cotton, by means of which a continuous and self -acting feed is ob- 
tained. The machine is of simple construction, and is arranged so as to 
prevent breakage of the fibers of cotton, and does not require and par- 
ticular attention; one man may easily manage several machines at one 
time. 



and leather-finishing machines, interchangeably with other figuring tools; 
that Woodman's machine was fully anticipated by the machine of one 
Green, which had been UBed to operate not only non-rotating figured cyl- 
indrical tools, but a rotating cylindrical tool differing from the pebbling 
roller onlv in having a smooth instead of a figured surface; that the intro- 
duction of the pebbling roller into the Green machine was not a matter of 
invention, but of common knowledge and skill, and that the machine of 
St imps on is substantially thesame as the Green machine. 

Under the charge of the Court the verdict was for Woodman, and the 
plaintiff in error brings the case here, contending that the introduction of 
an old mechanical device into an old machine, in the same mode, and for 
the same purpose toatlt had been previously introduced into an analogous 
machine, is rot a patentable novelty; and that, viewed as a combination 
of old elements, it is no* new within the meaning of the patent law, and 
that viewed as a process or mode of operation, it iB only what 1b known in 
law as a double uae of the device on the one hand, and of the machine on 
the other, and therefore not the subject of a valid patent. It is contended, 
therefore, that the Court Bhould have submitted to the. Jury the qu estions 
whether the pebbling roller Itself was old, and had been used in prior ma- 
chines ; whether the other machinery, apart from the pebbling roller, was 
not old, and whether the mode of introducing the pebbling roller was not 
substantially the same as in prior machines, and was within the common 
knowledge and skill of mechanics; and it is claimed that had these ques- 
tions been found in the affirmative, then under the rulings of the Court, 
as matter of law, the claim of the patent must have tailed. 

B. R. Curtis and Georsre L. Uooerts for the plaintiff in error; T. L. 
Wakefield, forthe defendant. 



Issued by the United States Patent Office 

FOR THE WEEK ENDING April 12, 1870. 

Reported Official ly for the Scie ntific American. 

SCHEDULE OF PATENT OFFICE FEES: 

On each caveat $10 

On filing each application for a Patent (seventeen years} yiS 

On issuing; each original Patent $'20 

On appeal to Commissioner of Patents 5 20 

On application for Reissue 330 

On application for Extension of Patent |50 

On granting the Extension $50 

On filing a Disclaimer HO 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) *10 

On an application for Design (fourteen years) $30 

In addition to which there are some small revenue-stamp taxes. Residents 
of Canada and Nova scotla pay $500 on application. 

For copy of Claim of any Patent issued within 30 years SI 

A sketch from the model or drawing, relating to such portion of a machine 

as me Claim covers,from $1 

upward, but usually at the price above-named. 
The full Specification of any patent issued since iTop. 20, 1366, at which time the 

Patent Qfflc* commenced printing them S1'25 

Official Copiesof Drdwingsof any patent issued since 1336, we can supply at 
d reasonable cost, the price depending upon the amount of labor involved and 
the number of views. 
F 'ullinformation, as to price of drawings, in each case, may be had by address- 
ing MDSN & CO.. 

Patent Solicitors. No. 37 Park Bow, Sew York 



UNITED STATES SUPREME COURT. 



The United States ex r el. A. o. Bourn vs. Charles Goodyear, Executor.— 
Appeal trom the Circuit Court forthe Southern District of New York. 

inissuit is commenced In the name of the United States forthe purpose 
of setting aside tue Goodyear patent on the ground of fraud in the procure- 
ment of its ext.-n*ion ; and the question presented is, whether the alleged 
fraud in the procurement of the extension can be Investigated and the 
patent canceled and declared void, in a proceeding instituted in the name 
or the United states, at the relation of one of its citizens directly for that 
purpose. 

It nas been decided In other branches of the Goodyear patent litigation 
that a patent or the extension of a patent cannot be attacked In any collat- 
eral proceedings, except in certain caseB provided for by the act of 1336. 

A demurrer was interposed below in this case.on the grounds of want of 
equity in the relation, want of jurisdiction of the Bubject matter, the Stat- 
ute or Limitations, an* the expiration of the term of the patent before 
commencement of suit. 

The demurrer was sustained pro forma without argument, and an appeal 
taken to this Court. 

llThe appellee insists, that as the appellant consented to (he making of the 
decree appealed from, he Is precluded from questioning It, or reviewing It 
by appeal. Alter presenting at length the points of the demurrer, it is sub- 
mitted that the law makes the Commissioner of Patents the Judge of the 
merits of the application for the extension. The relator concedes that the 
Commissioner is judge, except in caseB of fraud, and contends that In such 
a C;.se the Courts have jurisdiction to Bet aside th.i patent bo obtained. It 
Is urged that as the action is brought to declare void the patent, and n ot 
to review the action of the Commissioner, in any manner, the Statute of 
Limitations does not apply. 

Injury in his business, suffered by the relator, it is submitted, sufficiently 
qualifies him as a party complainant in the suit. As to the expiration of 
the patent, it is alleged it has not expired in point of fact ; but, if it had. 
the argument is, if the extension was fraudulent, it was void ab initio and 
isas though it had not iBsued. All that can grow out of it, or come from 
it. is tainted with fraud. 

The expii ation of the term cannot prevent the patentee from recovering 
unpaid bounties and tariffs, or damages for infringement. Yet if the ex- 
tension was obtained lraudulently, all these claims of the patentee are 
wholly unfounded, and his right to recover anything absolutely gone. 

J. H. I-arsons, A. Payne, and Caleb Cushing tor appellant : E. W. Stough- 
ton and Win. E. Curtis for appellee. 



James C. Stimpsonvs. Charles T. Woodman.— Error to the Circuit Court 
for the District of Massachusetts. 

This was an action to recover for the infringement of a patent to Wood- 
man for an improvement, in ornamenting leather. The description filed 
contained two distinct claims. One pert lining to raising the table so as 
to produce certain contact between the roller and the bed on which the 
skin rests when the pebbled impression is mane. The other consists in 
combining a short metallic roller, having the required figure engraved 
upon its periphery with the propelling and operating machinery whereby 
the roller at the end of the radial arm is brought in contact with the table 
of a curvature corresponding to the arc described by the roller in its vib- 
rations on which the leather Is placed for pebbling, and is rolled over the 
leather with suitable pressure to produce the required impression. 

The defense was, that long prior to Woodman's invention the pebbling 
roller was a well-known curr.er's tool, effectively used is hand devices 



101.C98.— Knife Scourer.— J. Q. Adams andS. R. Goodsell, 

Brooklyn, N. S\ 
101,699.— Door BELL.^-Wm. Allport, New Britain, Conn. 
101,700. — Street Sprinkler. — J. A. Bancroft, Worcester, 

Mass., assignor to L. F. Bancroft and Andrew B. Yetter, New York city. 

101,701. — Cutter Head for Planing Machine. — B. J. 

Barber. Ballston Spa, N.Y. 

101,702. — Truck for Moving Buildings. — Jesse Barlow, 

Van Meter, Iowa. 

101,703. — Inking Apparatus. — Henry Barth, Cincinnati, 

Ohio. 

101,704.— Fire Kindler; — Charles Batcheller, Des Moines, 

Iowa. 
101,705. — Hay Loader. — J. M. Boorman, Scarborough, N. Y. 
101,706.— Corn Plow.— M. C. Bufflngton, La liarpe, 111. 
101,707.— Tin Can.— J. J. Burkert, New York city. 
101,708. — Apparatus for Sealing Pipe Joints. — William 

Cassldy, New Bedford, Mass. 
101,709. — Self Feeding Cotton Gin. — J. A. Chaufourier, 

Paris, France. 
101,710. — Rotary Spader. — James Chenoweth, Shelby ville, 

Mo. 

101.711 — Shovel Handle. — G. C. Choate, Wyoming Station, 

Wyoming Territory. 

101,712.— Clothes Dryer.— J. V. Clark, Camden, N. J. 

101,713. — Fanning Mill. — Barnard Cortrite, Norwalk, Ohio. 

101.714. — Washing Machine. — W. H. Cox, Knox county, 
in. 

101,715.— Sash Holder.— T.H. Davis, St. Joseph, Mo. Ante- 
dated AprilS, 1870. 

101,716.— MOP Head.— Hezekiah Dodge, Albany, N. Y. Ante- 
dated Abrll 4, 1870. 

101.717,— Earth Closet.— J. A. Drake and W. R. C. Clark, 
New Orleans, La, 

101,718.— B vse Burning Stove for a Steam Heating 

Boiler.— W. B. Dunning, Geneva, N. Y. 
101,719.— Harvester. — Rudolf Eickemeyer, Yonkers, N. Y. 
101 ,730.— SUlk y Cultivator. — Frank Farnsworth, Frankfort, 

111. 
101.721.— Corn Harvester. — Henry Flesher, Springfield, 

in. 
101,722.— Hair Medicine.— A. J. Fletcher, Red Bluff, Cal. 
101,723.— Lamp.— S. W. Fowler, Brooklyn, N. Y. 
101,724. — Car Spring. — Carlos French, Seymour, Conn. 
101,725.— Water Wheel.— J. L. Frisbie, Hillsdale, Mich. 
101,726. — Swivel for Temper Screws. — Thomas Graham, 

S amburg. Pa. 

101,727. — Washing Machine. — John A. Hall, Newburg, 

Canada. 

101,728. — Photographic Printing Apparatus. — James H. 

Hamilton, Sioux City, Iowa. 

101,729. — Ditching Plow and Hedge Grader. — Daniel 

Harmon, Coles County 111. 

101,730. — Cork-Cutting Machine. — E. F. Harrington, Bos- 
ton, assignor to himself and John 1. Munroe, Woburn, MasB. 

101,731. — Potato Separator. — Richard Haviland (assignor 
to himself and Charles Ware). North Branch, Md. 

101,732. — Machine for Coloring Paper Hangings. — John 

Heist (assignor to himselr, C. Zink, and H. Spoehrer), New York city. 
101,733.— Heating Stove.— M. C. HulJ, New York city. 
101,734. — Picker for Looms. — Joshua Hunt and Albert 

Stockwell, Providence, R. I. 

101,735. — Apparatus for Extracting Madder. — James 

Hunter, Philadelphia, Pa. 

101,736. — Machine for Separating Flour from Bran. — 

W. W. Huntlev and Alpheus Babcock "(assignor to W. W. Huntley and 
Frank Swift), Silver Creek, N. Y. Antedated February 22,1870. 
101,737. — Manufacture of Glass. — C. H. Jenkins, Boston, 
Mass. 

101,738. — Tug-Fastening for Whiffletree. — L. A. John- 
son. Candor, N. Y . 

101,739. — Vibrating Colter for Plows. — J. S. Johnston, 
Rockford, 111. Antedated April 1, 1870. 

101,740. — Fan Rocking-chair. — Geo. R. G. Jones, Memphis, 

Tenn. 
101,741. — Straw Cutter. — J. S. Jones, Covington, Ind. 
101,742. — Tremolo Attachment forReed or Pipe Organs. 

—Michael J. Kerigan, Boston, Maes. 

101,743. — Splint for Fractured Limbs. — George S. King, 

Washington, D. C. 

101,744. — S nk Apparatus for Draining Cellars. — Adam 

Knacker, Meadvllle, Pa. 
101,745. — Belt Shifter. — W. E. Leighton, Pembroke, Me. 
101,746.— Rock Drill.— Samuel Lewis, Williamsburg, N. Y. 
101,747. — Steam Engine. — G. E. Long, Harrisburg, Pa. 
101,748. — Lamp. — E. E. Lyon, Worcester, Mass. 
101,749. — Clothes Wringer. — Allan Magowan, Trenton, 

N.J. 

101,750. — Machine for Corrugating Sheet Metal. — Wm. 

Mann, Newcastle, Pa. 
101,751.— Railway.— E. G. Markley, Sunbury, Pa. 

101,752.— Horse Hay R*ke.— R. W. McClelland, Springfield, 

111. Antedated April 4. 1870. 
101,753. — Railroad Car Stove. — Samuel Meredith (assignor 

to himself. John Wood, and C. B. Dodd) , West Philadelphia, Pa. 
101,754.— Saw Clamp.— Piatt Merrill, Port Sanilac, Mich. 
101,755.— Railway Car Seat.— Ezra Miller, New York city. 



101,756. — Feed- water Regulator and Low- water Alarm. 

— A. W.Morrell.Niles, n.ich. 

101,757. — Track Clearer for Street Cars. — J. A. Mor- 
rison, Brady's Bend, Pa. 
101,758. — Table for Changing Gage of Railway Car 

Trucks.— G. F. Morse. Portland, Me. 
101,759.— Grain Dryer.— I. Y. Munn, Chicago, 111. 
101,760.— Circular Saw Mill.— Peter Neeb, Buffalo, N. Y 

Antedated April 5, 1870. 
101,761. — Tank for Storing Oil. — Person Noyes, Lowell, 

Mass. 

101,762. — Boiler Feeder. — S. J. Parker, Williamsport, Pa. 
101,763. — Machine for Burring and Cleaning Wool, etc 

— Ziba Parkhurst, Milford. Mass. 
101,764. — Easy Chair. — VV. C. Poppendieche, New York 

city. 
101,765.— Gate.— Fitch Raymond, Cleveland, Ohio. 
101,766. — Plow Feeder. — Joseph Richardson, Ballston Spa, 

N. Y. 

101,767. — Steam Generator. — Michael Ritchey, Patterson, 

N. J. 

101,768. — Washing Machine. — J. D. Royse, and John Royse, 

Cane Valley, Ky. 
101,769.— Street Lamp.— W. G. Schmidlin and J. W. Dris- 

coll, New York city. 
101,770. — Money Safe. — Philipp Schreyer, New York city. 
101,771. — Regulating Device for Gas Burners. — Henry 

Schultz), assignor to himself and Henry C. Bentley), Milwaukee, Wis. 

101,772. — Store and Household Grapple. — John Seltzer, 
Philadelphia, Pa. Antedated March 23, 1870. 

101,778. — Implement. — W. A. Sharp, Tama City, Iowa. An- 
tedated April 7, 1870. 

101,774.— Tubular Well. — J. Shaw, Bridgeport, Conn. An 
tedated April 4, 1870. 

101,775.— Roofing Tile. — George Shove, Yarmouth Port, 
Mass. 

101,776. — Multiple Sponge. — Hamilton E. Smith, Newark, 

N.J. 

101, 7?7. — Mop, Mat, and Wiping Cushion. — H. E. Smith, 

Newark, N. J. 
101,778. — Washing Machine. — H. E. Smith (assignor to Mrs. 
Mary Jane Smith). Newark, N. J. 

101,779. — Mechanism for Operating the Feeding Wheel 

in Sewing Machines.— Friedrich Spoehr, Philadelphia, Pa. 

101,780. — Apparatus for Moving the Cars. — E. Springer, 

Davis, 111. 

101,781. — Picture Nail. — J. H. Squier and E. J. Warner, 
Newark, N. J. 

101.782. — Veneer Cutter. — William Steele, Sistersville, 
w. Va. 

101,783. — Manufacture of Sugar and Alcohol from Lich- 
ens.— Sten Stenberg, Stockholm, Sweden. 

101,784. — Milk Can. — A. Sunderland, Madison, Ohio. 

101,785.— Wood Pulp Machine.— Stephen C Taft, Mendon, 
Mass. 

101,786. — Paper for Checks, Drafts, Notes, etc. — G. F. 

Thomae, Jr., Brooklyn, N.Y. 

101,787. — Dust Arrester for Railroad Cars. — W. M. K. 

Thornton, Rolla, Mo. 

101,788. — Scroll-sawing Machine.— E. A. Tripp, Newark, 

N.J. 

101,789. — Fruit and Extension Ladder. — Melzer Tuell (as- 

signor to himself, Lewis D. Young, and B. F. Fenner), Penn Yan, ft. Y . 
Antedated April 9, 1870. 

101,790. — Counter and Show Case.— L. F. Vienot, New York 

city. 
101,791. — Railway Car Brake. — Edward P. Vining, Grand 

Rnpids, Mich. 
101,792. — Piston Packing. — Ellery A. Walker, Hyannis 

Mats. 

101,793. — Coal Digging Apparatus. — William Ward 

Pittsburgh. Pa. 

101,794. — Shirt Bosom and Wristband Combined. — E. H 

N. Warner, New York city. 

101,795. — Grate Bars for Steam Generators. — Marshall 

D. Wellman, Allegheny county, Pa. 
101,796. — Countersink. — Asa Wheeler (assignor to Geo. B. 

Wheeler), Brattleborough, Vt. 
101.797.— Dish Stand.— H. C Wilcox, West Meriden, Conn., 

assignor to Woods, Sherwood * Co., Lowell, Mass. 
101,798.— Slate Frame.— W. A. Wilde, Maiden, Mass. 
101,799. — Stovepipe Shelf. — Joseph W. Wilder.Leominster 

Mass. 

101,800. — Machine for Twisting and Curling Hair. — P 

Wisdom, Brooklvn, and J. H. Wilcox, New York city. 
101,801.— Chas. B. Withington.— Suspended. 
101,802. — Rocker for Chairs. — Wilhelmina J. Zakrzewska 

Berlin, Prussia. 
101,803.— Padlock.— A. M. Adams, Washington, D. C. 
101,804.— Wooden Box.— Olii Abel], Wolcott, Vt. 
101,805.— Wooden Box.— Olif Abell, Wolcott, Vt. 
101,806. — Apparatus for Lighting and Extinguishing 

Gas.— A. N. Allen and R. H. Dewey, Plttsneld, Mass. 
101,807.— Oil Cup.— A. C. Ancona, Evansville, Ind. 
101,808. — Attaching Knob to Spindles. — M. Andrew, Mel 

bourne, Colony of Victoria. 
101,809. — Corn Husker. — L. Augustus Aspinwall, Albany, 

N.Y. 

101.810. — Churn. — Mahlon B. Atkinson, Georgetown, D. C. 
101,811. — Cloth-stretching Machine. — Solomon H.Austin, 

Providence, assignor to W.J. Austin, &mithfield,R I. 

101,812. — Apparatus for Tanning by Infiltration. — J. G. 

Baker, Wilmington, Del. 

101,813. — Stand for Tea and Coffeepots. — J. H. Bigelow 

Worcester, Mass. 
101,814. — Automatic Relief Valve. — A. M. Black, Provi 
dence, R. I. 

101,815. — Tubular Shaft for Clocks. — G. H. Blakesley, 

Bristol, Conn. 
101,816. — Wire Work for Railings, etc. — W. R. Boerner, 
(assignor to himself and C. R. Boerner), Chicago, 111. 

101,817. — Mechanism for Stopping the Shuttle in Looms. 

— S. Boom. Lowell, Mass. 
101,818. — Brake Block for Wagons. — Wm. H. Bradt, New 

Scotland, N. Y. 
101,819. — Horse Collar Block. — E. L. Brazenor (assignor to 

Richard Brazenor), Birmingham, Great Britain. 
101,820. — Spectacle Frame. — Chauncey Buckley (assignor to 

Charles Parker), Meriden, Conn. 

101,821. — Spoke Socket for Carriage Wheels. — A. J. 

Carletcn, Springfield, Mass. 
101,822. — Cotton and Tobacco Press. — Nash Cheek, Chapel 

Hill. N.C. 

101,823. — Indiarubber Carpeting and Embossed Matting. 

—John H. Cheever, New York city. 

101,824. — Combined Pulley and Clamp. — Milton W. Clark 

Worcester, Mass. 

101,825. — Seat and Cap for Tie and Sill Plate. — P. S 

Cllnger, Conestoga Cent r, Pa. 
101,826. — Breech-loading Fire-arm. — J. J. Cloes (assignor 

to E. De Beaumont). Liege, Belgium. 
101,827. — Railroad Tank Valve. — M. Cowing (assignor to 

himself, John P. Cowing, Phllo Cowing, and George Cowing), New 

York city. 

101,828. — Manufacture of Artificial Fuel. — J. F. Crans 

ton, J. H. Banks, and J. M. Inrersoll, Springfield, Mass. 

101,829. — Machine for Arranging Needles. — CO. Crosby 

New Haven, Conn. 

101 830. — Bronze-collecting Attachment to Bronzing 

Machines.— Samuel Crump, New York city. 

101,831. — Toe Calk for Horseshoes. — George Custer, Mon- 
roe, Mich. 

101.832. — Pressure Gage. — Herman Chwatal, New York 
city, assignor to w. Staehlen and L. Portong. Antedated April 2, 1870. 

101,833. — Coal Box. — Benjamin Richard Deacon, Montreal, 
Canada. 

101,834.— Perch Spring Clip.— John Deeble, Plantsville, 
Conn. 

101,835. — Manufacture of Building Blocks from Slag. — 

C. Diebold, Lebanon, Pa., assignor to E. L. Butterfield, trustee, Brook- 
lyn, N.Y. 

101,836. — Wheat Drill. — Joseph Dillier, Greensburg, Ind. 

101,837.— Bag Fastener.— S. C. Dix, Neponset, 111. 

101,838.— Apple Corer and Slicee. — R. J. Dodd, Orth.Ind . 
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101,839.— Oil Can.— P. J. Dwyer, Elizabeth Port, N. J. 
101,840. — Piston Rod Packing. — Peter Eckford and James 

Eckf ord, Cincinnati, Ohio. 
101,841. — Hose Coupling. — Jacob Edson, Boston, Mass. 
101,842. — Mold for Casting Pipe. — Jacob Edson, Boston, 

Mass. 

101,843. — Caster for Sewing Machines. — W. P. Elliott, 

(assignor to himself and L. F. Goodyear) , New Haven, Conn. 

101,844. — Caster for Sewing Machines. — Wm. P. Elliott 

(assignor to himself and L. F. Goodyear), New Haven, Conn 
101,845. — Magazine Fire-arm. — Darwin Ellis, Whitestone, 

N.Y. 

101,846. — Friction Clutch for Engaging and Disengag- 
ing Gearing.— George D. Emersen. Calumet, Mich. Antedated April 
4, 1870. 

101,847. — Sheet-metal Can. — Horace Everett, Philadelphia, 

Pa. 
101,848. — Perfume Ejector. — Christian L. Fehrensen, New 

Torkclty. 

101,849. — Combined Harvester and Thrasher. — J. D. 

Field, Keokuk, Iowa. 

101,850.— Ice Pitcher.— Thomas B. Fitts and A. D. Cook, 

New York city. 
101,851. — Rigging for Vessels. — Robert B. Forbes, Boston, 

Mass. 

101,85<i. — Rotary Blotter. — F. W. Frost and S. L. Hayward, 

Somerville, Mass. 

101,853. — Apparatus for Molding Pipe. — Fred'k Fuller, 

Providence, R. I, 
101,854.— Sash Pulley.— 0. S. Garretson, Buffalo, N. Y. 
101,855. — Paper Collar. — Gustavus A. Goldsmith,New York 

city. 
101,856.— Churn.— W. F. Goodwin, Metuchen, N. J. 
101,857. — Candle for Miners' Use. — Peter R. Gottstein, 

Houghton, Mich. 

101,858. — Giffard Injector. — James Gresham, Manchester, 
England. 

101,859. — Winding Watch. — A. E. Guyot, Renau, Switzer- 
land. 

101,860. — Carriage Wheel. — John W. Guider, St. Joseph, 

Mo. 

101,861. — Composition of Matter, called " Metaline," 
fob Journals, Bearings, etc.— Stuart Gwynn (assignor to American 
Metaline Co.) , New York city. Antedated Ma rch 30, 1870. 

101,862. — Composition of Matter, called " Metaline," 
for Journals, Bearings, etc.— Stuart Gwynn (assignor to American 
Metaline Co.). New York city. Antedated March 30, 1870. 

101,863. — Composition of Matter, called " Metaline," 
for Journals, Bearings, etc.— StuartGwvnn (assignor to American 
Metalne Co.), New Yorkcity. Antedated March30, 1870. 

101,864. — Composition of Matter, called " Metaline," 
for Journals, Bearings, etc.— Stuart Gwynn (assignor to American 
Metaline Co.) , New York city. Antedated March 30, 1870. 

101,865. — Composition of Matter, called " Metaline," 
for Journals, Bearings, etc^— Stuart Gwynn (assignor to American 
Metaline Co.), New York city. Antedated March SO, 1870. 

101,866. — Composition of Matter, called "Metaline," 
for Journals, Bearings, etc.— Stuart Gwynn (assignor to American 
Metaline Co.) , New York city. Antedated March 30, 1870. 

101,867. — Composition of Matter, cabled " Metaline," 
for Journals, Bearings, etc.— Stuart Gwynn (assignor to American 
Metaline Co.), New Yorkcltv. Antedated March 30,1870. 

101,868: — Composition of Matter, called " Metaline," 

for Journals, Bearings, etc.— Stuart Gwynn (assignor to American 
Metaline Co.), New Yorkcity. Antedated March 30,1870. 

101,869. — Process of Forming Compositions of Matter, 
called Metaline, for Journals, Bearings, Steps, and other Ar- 
ticles'liable to Friction.— Stuart Gwynn (assignor to American 
Metaline Co)., New Yorkcity. Antedated March 30, 1870. 

101,870. — Kiln for Burning Bricks, etc. — Wm. S. Hall, 

New York city, assignor to H. W. Adams. 
101,871.— Tube Well.— William R. Hamilton, Oakland, Pa. 
101,872. — Driving Gearing. — Geo. B. Hamlin, Willimantic, 

Conn. 

101,873.— Paper-Cutting Machine. — Anson Hardy, Boston, 

Mass. 
101,874. — Railway Cab Brake. — Aaron Higley, Cleveland, 

Ohio. 
101,875. — Knitting Machine. — Jonas Hinkley, Norwalk, 

Ohio, assignor to the Hinkley Knitting Machine Co., Bath, Me. 

101,876. — Apparatus for the Manufacture of Ice. — D. 

L Holden, New Orleans, La. 

101,877. — Mold for Metals. — J. W. Hollingsworth, Mount 

Vernon, Ind. 

101,878. — Knitting Machine. — H. A. House, Bridgeport, 

Conn., assignor to himself and Frank Armstrong, Hamburgh, Ger- 
many. 

101,879. — Lining and Covering Refrigerators and Re- 
frigerator Cars.— Theodore Hyatt, New York city. 
101.880. — Paint and Pigment. — Sardis W. Isham, Hinkley, 

Ohio. 

101,881.— Stem-Winding Watches.— C. E. Jacot, Chaux-de- 

Fond, Switzerland. 
101,882. — Bedstead and Lounge. — Robert "Jewell.New York 
cltv. Antedated April 4,1870. 

101,883. — Tobacco Bag. — G. W. Johnson (assignor to J. P. 

Hawkins), Danville, Va. 

101,884. — Confluent Pipes for Baths. — Henry Jones, 

Philadelphia, Pa. 

101,885. — Lubricating Axle. — Milo F. Kellogg, Pittsfield, 

Ohio. 
101,886. — Cut-off and Steam Valve. — A. Kendall,Cleveland, 

Ohio. 
101,887.— Sewing Machine. — G. F. Kendall, Fitchburg, 

assignor to himself and J. G. Folsom, Wlnchendon, Mass. 
101,88"*. — Lamp for Billiard Tables. — Rudolph Kleemann, 

Chicago, 111. 

101,889. — Bottle for Gaseous Liquids.— John F. Kubly, 

New York city, and C. F. Crailsheim, Paris, France. 

101,890. — Ore-Washing Machine. — N. H. Lebby, Charles- 
ton, s. c. 

101,891. — Enamel for Clock Dials. — T. G. Liebenau and 
A. G. Heanev, Plainville, Conn, 

101,892. — Surface Condenser. — R. Lighthall, Brooklyn, 

N. Y. 

101,893. — Portable Furnace. — James H.'Lyon, Pittsburgh, 
Pa. 

101,894. — Safe. — Obadiah Marland, Boston, Mass. 

101,895. — Atmospheric Brake for Railway Cars. — Syl- 
vester Marsh, Littleton, N. H. 

101,896\ — Brick and other Molds. — Angus McAlpin,' Sav- 
annah, Ga. 

101,897. — Scroll Saw. — Reuben McChesney, Birmingham, 
Conn. 

101,898. — Dredging'Machine. — John McClean.New Orleans, 
La. 

101,899. — Paint or Coating for Ships' ' Bottoms. — L. A. 

Messinger, Philadelphia, Pa. 
101,900. — Telegraph Apparatus. — Bernard Meyer, Paris, 

France. 
101,901.— Broom Head— Wm. A. Middleton, Harrisburg, 

Pa. 

101,902.— Lamp.— L. E. C Moore and J. S. Hamilton, Pittston, 

Pa. 
101,903. — Bung Cutter. — J. I. Monroe, Woburn, Mass. 
101,904. — Horse Hay Rake. — John I. Monroe, Woburn, 

Mass. 

101,905. — Manufacture of India-Rubber Packing, Belt- 
ing, and Hobe.— John Murphy, New York city. 

101,906. — Stovepipe Shelf. — George Newcomer, Cleveland, 
Ohio. 

101.907.— Hanging Basket.— John H. O'Neil, Cleveland, 
Ohio. 

101,908.— Hinge.— G. F. Outten, Norfolk, Va. 

101,909. — Spool Thread Case. — Albion Parsons, Burlington, 
Iowa. 

101,910. — Extension Traveling Bag. — Julia W. D. Patten, 

Washington, D. C. 

101,911. — Base-Burning Hot Air Furnace. — J. G.Porter, 

New York city. 

101,912.— Whip.— A. C. Rand, Westfield, Mass. 

101,913.— Whip.— A. C. Rand, Westfield, Mass. 

101,914.— Whip.— A. C. Rand, Westfield, Mass. 

101,915.— Whip.— A. C. Rand, Westfield, Mass. 

101,916. — Reservoir for Cooking Stoves. — Albion Ran- 
som Albany, N. Y. 



101,917. — Grinding Mill. — Charles Henry Roberts, Evans- 
ville, Ind. 

101,918. — Elevated and Suspended Gardens. — Frederick 

O. Kogers, Boston, Mass. 

101,919. — Artificial, Horizon for Sextants, etc. — J. A. 

Rogers, New Haven, Conn. 
101,920. — Lifting Jack. — Josiah Rosecrans, Berkshire, Ohio. 

assignor to Adella R. Swartz, Carlisle, Pa. 
101,921. — Potato Digger. — Enoch Ross, Washington. Iowa. 
101.922.— Clothes Wringer. —John G. Roth, New York 

city 

101,923. — Water-Heating Attachment for Stovepipes. 

Nathaniel Rowe, Emmlttsburg, Md. 

101,924. — Caster for Sewing Machines. — B. F. Ryder, 

New York city, assignor to Sargent & Co., New Haven, Conn. 

101,925. — Well Borer. — Thomas Sandbach and J. W. Fow- 
ler, South Bend, Ind. 

101,926 — Feed-Operating Mechanism for Sewing Ma- 
chines.— n. F. Sawyer, Haverhill, Mass. 

101,927. — Coupling for Hose and Pipes. — Frederick Shal- 
ler, Hudson, N. Y . 

101,928. — Gas Heater. — James Sheedy, New York city. 

101,929. — Metallic Can Cover. — H. W. Shepard, Manns- 
ville, N. Y. 

101,930. — Cutter Bah for Harvesters. — E. G. Shortt, 

and C.Oberly, Carthage, a'Flgnors to themselves and E.B.Sims, An twerp, 

101,931. — Leather-Cutting Press. — N. J. Simonds, Wo- 
burn, Mass. 

101,932.— Paper Collar.— D. F. Smith, Sullivan, N. H. 

101,933. — Lubricating Axle Boxes. — Thomas S. Speak.nan, 
Camden, N. J. 

101,934. — Child's Body-Brace and Supporter. — Linda Spi- 
gelmyer, Hartleton, Pa. 

101,935. — Treating Fatty Matter for the Manufacture 

of Candles.— Antoine Radisson St. Cyr, Lyons, France. 
101,936. — Churn. — Thos. B. Stephens, Washington, Iowa. 
101,937. — Spring Vise for Gun Locks. — John Stokes.Spring- 

fleld, Mass., and Thomas Bennett; Hartford, Conn. 
101,938. — Saw-Filing Machine. — R. H. Strong (assignor to 

himself, i . F. Boyd, and E. F. Greene), Galesburg, 111. 

101,939. — Seed Planter and Cultivator. — Wm. D.Stroud, 
Oshkosh, Wis. 

101,940. — Regulating Power Conveyed by Friction Sur- 
faces. —Benjamin Tatham, New York city. 

101,941. — Suspensory Bandages. — J. L. Taylor, New York 
city. 

101,942. — Method of Manufacturing Circular Saws.— 

Thomas Taylor, Philadelphia, Pa., assignor to Henry Dlsston & Son. 

101,943. — Ladder. — J. A. Thompson, Auburn, N. Y. Ante- 
dated April 1, 1870. 

101,944.— Fruit Jar.— W. S. Thompson, Rochester, N. Y. 

101.945.— Device for Tenoning Spokes.— C. W. Thomp- 

klns, Assyria, Mich. 

101,946. — Machine for Scouring Grain, etc. — B. T. Trim- 
mer, Rochester, N. Y. 

101,947. — Cotton Seed Planter. — Joseph Trump, Spring- 
neld.Ohto. 

101,948. — Wheel for Vehicles. — Ferrand G. Wallace, 

Syracuse, N. Y. 

101,949.— Hand Corn Sheller.— Theophilus Weaver.Harris- 
burg,Pa. 

101,950. — Grain Scourer. — Valentine Weismantel, Belle- 
ville, in. 

101,951.— Railway Switches.— William Wharton, Jr., Phil- 
adelphia, Pa. 

101,952. — Die for Forming Carriage Shackles. — Le Roy 

S. White, Plantsville, Conn. 
101,953.— Inkstand.— C H. Wight, Baltimore, Md. Anteda- 
ted Feb. 15, 1870. 

101,954.— Lubricator.— J. H. Wilkinson, South New Market, 
N. H. 

101,955.— Wood Pavement.— J. H. Wilkinson, Concord, N.H. 

101,956.— Barrel.— Henderson Willard, Grand Rapids, Mich. 

101,957.— Chair.— Henderson Willard, Grand Rapids, Mich. 

101,958. — Fastening for Fruit Jars. — T. F. Woodward, 

Winslow, N. J,, assignor to Hay & Co., Philadelphia, Pa. 
101,959. — Adjustable Carriage Seat. — Alexander Wright 

Wilmington, Del. 
101.960.— Pump.— Robert L. Wright, West Nantmeal, Pa. 
101,961.— Lamp.— Joseph B. Alexander, Washington, D. C. 
101,962. — Cotton-Thinning Machine. — E. M. Greeson.Amer- 

lcus, Ga. 

101,983. — Converting Cast Iron into Steel. — William 

Harris and Adam Woolever, Allentown, Pa. 

101,964. — Burning Petroleum and other Hydrocarbon 

Oils.— L. E. Truesdell, Warren, Mass. 
101,965.— Furnace.— J. R. Morris, Houston, Texas. Granted 

for 25 years, 10 months, and 4 dnys, from June 8 1801. 
101,966.— Beer Faucet.— Felix Mans, Allegheny City, Pa. 




REISSUES. 
,910.— Railroad Car Ventilator.— H. D. Carroll, Robert 

Hitchcock, and J. H. Hare, Springfield, Mass.. aBBlgnees of Robert 

Hitchcock— Patent No. 67,877, dated AuguBt 20, 1867. 
.911.— Machine for Making Needles.— C. O. Crosby, ot 

New Haven, Conn.— Patent No. 51,150, dated November 23,1865. 
,912.— Straw Cutter.— Warren Gale, of Peekskill, N. Y., 

andB.B. Belcher, of Chicopee Falls, Mass., assignees of Warren Gale, 

— PatentNo. 81,001, dated December 18,1860: reissue 1,077, dated May 30, 

1865; reissue 2,137. dated December 19, 1805 
,913.— Seeding Machine.— F. H. Manny, of Rockville 111., 

assignee of Wm. Workman.— Patent No. 28,934, dated June 26,1860. 
914.— Trace Holder— !. B. North & Co., of New Haven, 

Conn., assignees of Stephen Stout.— Patent No. 78,154, dated May 19 1808. 
,915. — Sash Fastener.— The Judd Manufacturing Company, 

New Haven, Conn., assignees of Morton Judd.— Patent No. 39,052. dated 

June 30, 1863. 

,916.— Felting Machine.— J. T. Warring, of Yonkers.N.Y., 
assignee of Rudolph Elckemeyer.— Patent No. 87,763, dated March 16, 
1869. 

.917.— Street Sprinkler.— L. F. Bancroft, of Worcester, 
Mass., and A. B. Yetter, of New York city, assignees of L. F. Bancroft.— 
Patent No. 53,557. dated April 3, 1866. 

,918. — Wrench. — Loring Coes, of Worcester, Mass., as- 
signee of G. C. Taff.— Patent No. 88,230, dated March 23, 1869. 

,919.— Railway Car Wheel.— Gustavus Natorp, of New 
York city.— Patent No, 83722, dated November 23, 1868. 

,920. — Converting Iron into Steel. — The Barron's Patent 
Steel Manufacturing Company of New York city, assignees of Thomas 
J. Barron— Patent No. 60,8:23. dated January 1.18(17. 



DESIGNS. 



3,963. — Adjustable Counting-House Calendar. — S. S. Coe, 

Cleveland, Ohio. 

3,964.— Knitted Fabric— Thomas Dolan, Philadelphia, Pa. 

3,965 and 3,966.— Stocking Fabric— Thomas Dolan, Phila- 
delphia, Pa. 

3,967.— Hand Stamp.— H. W. Hubbard and F. P. Follett, 
Hartford, Conn. 

3,968. — Shade for Gas or Lamp Burners. — Philip Lair, 

(assignor to Hartell & Letchworth ) , Philadelphia, Pa. 
3,969. — Shade for Gas-Lights, etc. — Felix Rodo-ers Phila- 

dalphla, Pa. 
3,970.— Oil-Cloth Pattern.— Wisner H. Townsend, New 

York city. 
3,971.— Blotting Pad.— James S. Bryant, Hartford, Conn. 
3,972.— Ornamenting Glass Ware".— Stephen Hipkins, Jr., 

(assignor to the Belmont Glass WorkB), Bellaire, Ohio. 

EXTENSIONS. 
Method of Cooling and Ventilating Rooms. — Azel S. 

Lyman, New York city.-Patent No. 14,510, dated March 25, 1856. 
Shirt Collar.— Polly Hunt, Jersey City, N. J., and Geo. W. 
Hunt, Newburgh. N. Y., administrators of Walter Hunt, deceased.— 
Patent No. 4,376, dated July 25, 1854; reissue No. 1,828, dated November 
29, 1864. 

Head and Tail Blocks for Saw Mills.— E. H. Stearns 

Erie.Pa.-Patent No. 14 700, dated April 15, 1856. 
Pressure Bells.— M. L. Barton and C. A. Buell, Chatham, 

Conn., administrators of Jason Barton, deceased.— Patent No 14 593 

dated April 8, 1856 ; reissue No. 1,798, dated October 25. 1864. ' 

Culinary Boilers.— Edward Whitely, Cambridge, Mass — 

Patent No, 14,623, dated April 8, 1856 ; reissue No. 3,058, dated July 28, 



How to ODtai Letters Patent 



FOR 



NEW INVENTIONS. 



Information about Caveats, Extensions, Interferences. 
Designs, Trade Marks ; also, Foreign Patents. 



Fob a period of nearly twenty-five years, MUNN & CO. have occupied 
the position of leading Solicitors of American and European Patents, anc. 
during this extended experience of nearly a quarter of a century,they have 
examined not less than flftythousand alleged new inventions, and have 
prosecuted upward of thirty thousand applisations for patents, and, in ad- 
dition to this, they have made, at the Patent Office, over twenty thousand 
preliminary examinations into the novelty of inventions, with a carefulre" 
port on the same. 

The important advantages of MUNN & CO. 'S Agency are.that their prac- 
tice has been ten-fold greater than that of any other Agency in existence, 
with the additional advantage of having the rssistance of the best profess- 
ional skill in every department, and a Branch Office at Washington, which 
watches and supervises, when necessary, cases as they pass through official 
examination^ 

* CONSULTATIONS AND OPINIONS FREE. 

Those who have made inventions and desire a consultation are cordially 
invited to advise with MUNN & CO.who will be happy to see them in person 
at the office, or to advise them by letter. In all cases, they may expect an 
honest opinion. For such consultations, opinion, and advice, no charqe 
is made. A pen-and-ink sketch and a description of the invention should 
be sent. 

TO APPLY FOR A PATENT, 

A model must be furnished, not over a foot in any dimension. Send model 
to MUNN & CO.,37ParkRow,New York, by express, charges paid, also, a 
description of the improvement, and remit $16 to cover first Government 
fee, and revenue and postage stamps. 

The model Bhould be neatly made, of any suitable materials, strongly fas- 
tened, without glue, and neatly painted. The name of the inventor should 
be engraved or painted upon it. When the inventionconsistsof an improve- 
ment upon some oiher machine, a full working model of the whole machine 
will not be necessary. But the model must be sufficiently perfect to show 
with clearness the nature and operation of the improvement. 

PRELIMINARY EXAMINATION 

Is made into the patentability of an invention by persona search at tfce 
Patent Office, among the models of the patents pertaining to the class t,o 
which the improvement relates. For thisspecial search, and a report iv 
writing, a fee of $5 is charged. This search is made by a corps of examiner 
of long experience. 

Inventors who employ us are not required to incur the cost ofaprellmi 
nary examination. But it is advised in doubtfu leases. 

COST OF APPLICATIONS. 

When the model is received, and first Government fee paid, the drawings 
and specification are carefully prepared and forwarded to the applicant for 
his signature and oath, at which time the agency fee is called for. This fee 
is generally not over $25. The cases are exceptionally complex if a higher 
fee than $25 iscalled f or,and,upon the return of the papers, they are filed at 
the Patent Office to await Official examination. If the case should be reject- 
ed for any cause,or objections made to a claim.the reasons are i nquired into 
and communicated to the applicant, with sketches and explanations of the 
references ; and should it appear that the reasons given are insufflcient,the 
claims are prosecuted immediately, and the rejection set aside, and usually 
Without Extra Charge to the Applicant. 

MUNN & CO. are determined to place within the reach of those who con 
fide to them their business, the best facilities and the highest professional 
skill and experience. 

The only cases of this character, in which MUNN & CO. expect an extra 
fee, are those wherein appeals are taken from the decision of the Examiner 
after a second rejection ; and MUNN & CO.wish to state very distinctly, that, 
they have but few cases which can not be settled without the necessity of 
an appeal; and before an appeal is taken, in any case, the applicant is fully 
advised of all facts and charges, and no proceedings are had without his 
sanction ; so that all inventors who employ MUNN & CO.knowln advance 
what their applications and patents are to cost. 

MUNN & CO. make no charge for prosecuting the rejected claims of their 
own clients before the Examinersand when their patents are granted, the 
invention is noticed editorially in the Scientific American. 
REJECTED CASES. 

MUNN & CO. give very special attention to the examination and prose- 
cution of rejected cases filed by inventors and other attorneys. In such 
Cases a fee of $5 Is required for special examination and report, and in case 
of probable success by further prosecution, and the papers are found toler- 
ably well prepared, Munn & Co. will take up the case and endeavor to get 
it through for a reasonable fee.to beagreed upon in advance of prosecution 

CAVEATS 
Are desirable if an inventoris not fully prepared to apply for a Patent. 
Caveat affords protection, for one year, against the issue of a patent to an- 
other for the same invention. Caveat papers should be carefully prepared. 

The Government fee on filing a Caveat is $10, and Munn & Co.'s charges 
for preparing the necessary papers are usually from $10 to $12. 
REISSUES. 

A patent when discovered to be defective, may be reissued by thesurren- 
dcr of the original patent, and the filing of amended papers. This proceed- 
ing should be taken with great care. 

DESIGNS, TRADE MARKS, AND COMPOSITIONS 
Can be patented for a term of years, also, new medicines or medical com- 
pounds, and useful mixtures of all kinds. When the invention consists of a 
medicine or compound, or a new article of manufacture, or a new compo- 
sition, samples of the article must be furnished, neatly put up. Also, send 
a full statement of the ingredients, proportions, mode of preparation, 
lines, and merits. 

PATENTS CAN BE EXTENDED. 

All patents issued prior to 1861, and now in force, may be extended for a 
period of seven years upon the presentation of proper testimony. The ex- 
tended term of a patent is frequently of much greater value than the first 
term ; but an application for an extension, to be successful, must be care- 
fully prepared. Munn & Co. have had a lar.^e experience In obtaining ex- 
tensions, and are prepared to give reliable advice. 

INTERFERENCES 
Between pending applications before the Commissioners are managed and 
lestimony taken; also, Assignments, Agreements, and Licenses prepared. 
In fact, there is no branch of the PatentBusiness which Munn & Co. are not 
r u\\y prepared to undertake and manage with fidelity and dispatch. 
FOREIGN PATENTS. 

American inventors should bear in mind that five Patents— Ameri- 
can, English, French, Belgian, and Prussian— will secure an inventor exclu- 
sive monopoly to his discovery among one hundred and thirty millions 
of the moBt intelligent people in the world. The facilities of business and 
steam communication are such, that patents can be obtained abroad by our 
citizens almost as easily as at home. Munn & Co. have prepared and taken 
a larger number of European Patents than any other American Agency. 
They have Agents of great experience in London, Paris, Berlin, and other 
Capitals. 

A Pamphlet, containing a synopsis of the Foreign Patent Laws, sent free. 
Address MUNN & CO.,'s7 Park Row. Kcw York. 



© 1 870 SCIENTIFIC AMERICAN, INC. 



April 23, 1870.1 



Sf tMik ^mtfiwu. 



277 



Books on 







Regnault.— Elements of Chemistry. By M. 
v. Regnault. Translated from the French by T. 
Forrest Belton, M. D., and edited, with Notes, by 
James C. Booth, Melter and Refiner U. a. Mint, and 
Wm. L. Faber, Metallurgist and Minine Engineer. 
Illustrated by nearly 700 wood engravings. Com- 
prising nearly 1,500 pages. In two volumes 8vo., 
cloth $1000 

Booth and Morfit. — The Encyclopedia of 
Chemistry. Practical and Theoretical. Embracing 
its application to the Arts, Metallurgy, Mineralogy, 
Geology, Medicine, and Pharmacy. By Jas. C. Booth, 
Melterand Refiner in the U.S. Mint, Professor of 
Applied Chemistry in the Franklin Institute, etc- 
assisted by Catnpbel Morfit, author of "Chemical 
Manipulations," etc. Seventh Edition. Complete 
in one volume, royal 8vo., 978 pages, with numerous 
woodcuts and other illustrations $500 

Napier. — A System of Chemistry Applied to 
Dyeing. By James Napier, F.C.S. A New and Thor- 
oughly Revised Edition. Completely brought upto 
the present stae of the Science, including the Chem- 
istry of Coal Tar Colors, by A. A. Fesquet, Chemist 
and Engineer. With an Appendix on Dyeing and 
Calico Printing, as shown at the Universal Exposi- 
tion, Paris, 1867. Illustrated. In one volume, 8vo., 
422 pages. Price $5'00 

Calvert. — Lectures on Coal-tar Colors, and on 

Recent Improvements and Progress in Dyeing and 
Calico Printing : Embodying CodIouh Notes taken 
atthelast London International Exhibition, and Il- 
lustrated with Numerous Patterns of Aniline and 
other Colors. By F. Grace. CalVLrt, F.R.S., F.C.S. , 
1 voi., 8vo, cloth $1*50 

O'Neill. — A Directory of Dyeing and Calico 

Printing. Containing a brief account of all the Sub- 
stances and Processes in use in the Art of Dyeing and 
Printing Textile Fabrics ; with Practical Recipes and 
Scientific lnlormation. By Charles O'Neill. To 
which is added an Essayon Coal-tar Colors and their 
Application to Dyeing and Calico Printing. By A. A. 
Fesquet, Chemist and Engineer. With an Appendix 
on Dyeing and Calico Printing, as shown at the Uni- 
versal Exposition, Paris, 1867. 1 vol., 8vo., 491 pases. 
Price $600 

Capron de Dole. — Dussauce. — Blues and Car- 
mines of Indigo. A Practical Treatise on the Fabri- 
cation of every commercial product derived from 
Indigo. By Felicien Capron de Dole. Translated, 
with important additions, by Professor H. Dussauce. 
12mo $2 50 

Lotp. — The Art of Dyeing, Cleaning, Scouring, 

anJ Finishing, on the most Approved English and 
French Methods. Being Practical Instructions in 
Dyeing SilkB, Woolens, and Cottons. Feather- .Chips, 
Straw, etc. Scouring and Cleaning Bed and Window 
Curtains, Carpets, Rugs, etc. French and English 
Cleaning, any Color or Fabric of Silk, Satin, Damask. 
By Thomas Love, a Working Dyer and Scourer. 
Second American Edition, to whieh are added Gen- 
eral Instructions lor the UBe of Aniline Colore. In 
one vol., 8vo. 343 pages t5'00 

Smith. — The Practical Dyer's Guide. Com- 
prising Practical Instructions in the Dyeing of Shot 
Cobourgs, Silk Striped Orleans. Colored Orleans, 
from Black Warps, Ditto from White Warps, Col- 
ored CobourgB from the White Warps, Merinos, 
TarnB, Woolen Cloths, etc. Containing nearly 900 
ReclpGB. to most of whieh a Dyed Pattern ib annexed. 
Also, A Treatise on the Art of Padding. By David 
Smith. In 1 vol.,8vo $25*00 

Smith. — The Dyer's Instructor : Comprising 

Practical Instructions in the Art of Dyeing Sllk.Cot- 
ton, Wool, and Worsted, and Woolen Goods: con- 
taining nearly 800 Recipes. To which is added a trea- 
tise on the art of padding; and the printing of silk 
warps, Bkeins, and handkerchiefs, and the various 
mordantB and colors for the different styles of sucn 
work. By David Smith, pattern dyer. 12mo, cloth.. $ 3 

Dyer and Color Maker's Companion : Con- 
taining upwards of two hundred recipes for making 
colors, on themost approved principles, for all the 
various Btylesand fabrics now in existence; with the 
scourlngp rocess, ann plain directions for preparing, 
washlng-o ff, and finishing the Goods. In one vol., 
12mo $1-25 

Dussauce. — A General Treatise on the Manu- 
facture of Soap, Theoretical and Practical: Com- 
prising the chemistry of the art, a description of all 
the raw materials and their uses. Directions for the 
establishment of a Soup Factory, with the necessary 
apparatus, instructions in the manufacture of every 
variety of soap, the assay and determination of the 
value of alkalies, fatty substances, soaps, etc., etc. 
By Prof. II. Dussauce. With an Appendix, contain- 
ing extracts from the ReportB of the international 
Jury on Soaps, ns exhibited in the Paris Universal 
Exposition, 1807, numerous tables, etc., etc. Illus- 
trated by engravings. In one volume 8vo, of over 
800 pages $10 

jfW The above, or any of my Books, sent by mail, free 
efpostage, at the publication price. My new and en- 
. larged Catalogue of Practical and Scientific Books. 
82 pages, 8vo., now ready, complete to March 1, 1870, 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CARY BA1RD, 
Industrial Publisher, 406 Walnut St. 
Philadelphia. 



Gloucester Iron Works, 



Office in Philadelphia, No. 8 North 7th st. 
Cast Iron Gas and Water Pipe, Pumping, Heating, and 
Steam Pipe, Fire Hydrants, Lamp Posts, Stop Valves for 
Water or Gas, Gas Holders, Gas Works Castings. 




THE PERFECT STREET AND 
DEPOT LAMP.-The Lamp offered by 
this Company has been brought to a degree 
of perfection not equaled by any other 
Lamp in the market. 

It is the Cheapest, Handsomest, most Du- 
rable, moBt Difficult to Injure, and most 
Easy to repair, most Easily Lighted, and 
most Economical Street Lamp in the 
world. 

IN USE IN OVER 

300 TOWNS AND CITIES 

B3P" Send for Descriptive Pamphlet and 

THE HEATH V" SMITH MAN'F'G CO., 

Portland, Conn. 

Salesrooms:— 11 Murray st.. New York city ; 52 Ran- 
dolph St., Chicago, 111. 

Agents :-KEEN& HAGERTY, Baltimore, Md.;CH AS. 
E. ADAMS, 20 Milk St., Boston, Mass. 

JANESVILLE, WIS., April 2, 1870. 

Mr. R. B. Mitchell, Chicago, 111., 

Dear Sir, I like your Kerosene Cooking Stove very 
much, It will bake bread ami pies, steam potatoes ana 
boil a teakettle, all at the same time, and I consider it a 
very desirable article, especially for summer use, as in 
warm weather it will heat flats without heating the 
room. I most cheerfully recommend it to all house- 
keepers. Yours Respectfully, 

Mrs. A.M. CASE. 

Send for Circular. 

Chas. E. Emery, 

f^IVlh AND MECHANICAL ENGINEER, 

\J No. 7 Warren st., New York. 

iSrawings and Specifications furnished. Steam Ma- 
chinery practically tested. Inventions examined for 
Capitalists. Refers, by permission, to Horatio Allen, 
Esq., Capt. John Ericsson, C. H. Delamater, Esq., Hecker 
& Bro., and other eminent engineers and manufacturers 
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ILLER'S FALLS CO. Manufacture Bar- 
ber's Bit Brace, No. 87 Beekman st., New York. 



Wheel Machinery 

Of every description made by EXETER MACHINE 
WORKS, Exeter, N. H. 



Small Engine Lathes, 

And every description of small Lathes.with Foot Motion. 
Also, Brass Finishing Lathes and Tools, made by 

EXETER MACHINE WORKS, Exeter. N.H. 



SOLUBLE GLASS, WATER GLASS,— 
Or Silicate of Soda and Potash, pure, and made 
from best materials, suitable for all uses, for sale by 
L. & J. W. FEUCHTWANGER, Chemists, 

55 Cedar st., New York. 



Crude Minerals, Ores, & Chemicals, 

FOR ALL TRADES AND MANUFACTURERS 

Bloodstone, Loadstone, Metallic Oxides, Aluminum, 
Cadmium metal, etc., for sale by L. & J. W. FEUCH- 
TWANGEB, Chemists, 55 Cedar st, New YorK. 



BAIRD'S 




LIST NO. 8. 



Camus. — A Treatise on the Teeth of Wheels : 

Demonstrating the best forms which can be given 
to them for the purposes of Machhery, Buch sb Mill 
work and Clock work. Translated from the French 
of M. Camus by Jehn I. Hawkins. Illustrated by 40 
plates. 8vo $3 

Clouerh. — The Contractor's Manual and Build- 
ers Price Book : Designed to elucidate the method 
of ascertainine. correctly, the value and Quantity uf 
every description of work and materials used in the 
art of building, from their prime cost in any part of 
th* 1 United StateB, collected from extensive experi- 
ence and observation in building and designing; to 
which are added a large variety of tables, memoran- 
da, etc., indispensable to all engaged or concerned in 
erecting buildings of any kind. By A. B. Clough, 
Architect. 24mo., cloth 75c. 

Colburn. — The Gas Works of London : Com- 
prising a sketch of the gas works of the city, process 
of manufacture, quantity produced, cost, profit, etc. 
By Zerah Colburn. 8vo, cloth 75c. 

Colburn. — The Locomotive Engine : Including 

a description of its structure, rules for estimating 
its capabilities.and practical observations on its con- 
struction and management. By Zerah Colburn. Il- 
lustrated. A new edition. 12mo $1 25 

Colburn & Maw.— The Water Works of London: 

Together with a series of articles on various other 
water works. By Zerah Colburn and W. Maw. Re- 
printed from "Engineering." In 1 vol., 8vo $1 

Daguerreotypist and Photographer's Compan- 
ion. 12mo, cloth $1 25 

Dircks. — Perpetual Motion : Or, Search for 
self-motive power during the 17th, 18th, and 19th cen- 
turies. Illustrated from various authentic sources 
in papers, essays, letters, paragraphs, and numerous 
patent ppeeificationB, with an Introductory essay by 
Henry Dircks, C. E. Illustrated by numerous en- 
gravings of machineB. 12m o, cloth $3 50 

Dixon. — The Practical Millwright's & Engin- 
eer's Guide; or. Tables for Finding the Diameter 
and Power of Cogwheels; Diameter, Weight, and 
Power of Shafts; Diameter and Strength of Bolts, 
etc., etc. By Thomas Dixon. 12mo, cloth $1*50 

Duncan. — Practical Surveyor's Guide : Con 

taining the necessary information to make any per- 
son, of common capacity, a finished land surveyor 
without theald of a teacher. By Andrew Duncan. 
Illustrated. 12mo, cloth $1 25 



B^~ The above, or any of my Books, sent by mail, free 
ofpostiere.at the publication price. My new and enlarged 
Catalogue of Practical & Scientific Books, 81 pageB, 
8vo, now ready, complete to Feb. 15, 1870, will be sent, 
free of postage, to any one who will favor me with his 
address. 

HENRY CARET BAIRD. 
Industrial Publisher, 406 Walnut St. 
Philadelphia. 



$60 



A WEEK paid Agents in a new busi- 
ness. Address Saco Novelty Co., Saco, Me. 



IMPROVED WOOD-WORKING MACHIN 
L ERY. Send for Catalogue and reduced price list. 
C. E. COPELAND, 
42 Cortlandt street, New York. 



THE 




A Journal of Transportation. 

Railroad Questions discussed by Practical Railroad 
Men. 

Illustrated Description of Railroad Inventions. 

Railroad Engineering and Mechanics. 

Records of the Progress of Railroads. 

Railroad "Reports and Statistics. 

General Bailroad News. 

Railroad Elections and Appointments. 

Twenty-four large quarto pages, published every Sat- 
urday, on and after April 2, 1870. 

Every Railroad Man, and every man interested in Rail- 
roads should have it. Terms $3 a year, in advance. Ad- 
dress A. N. KELLOGG, Publisher, 

101 Washington st., Chicago. 



THE MORRIS HEYWOOD TIMBER- 
Bending Company Manufacture and sell Patented 
Wood-Bending Machinery, and license users to bend for 
Wagons, Carriages, Farm Implements, Furniture, and 
Vessels. JOHN C. MORRIS, Manager, 

No. 222 East Second street, Cincinnati, Ohio. 



SWINGLE'S PATENT COMBINED 

Borer and Mortiser. 

It bores and mortises atone operation. Having had 
this in constant use for several years at our own works, 
we guarantee its iriving satisfaction. Price $200. 

THE ALLEN AGRICULTURAL WORKS, 
Corner Jay and Plymouth Sts.Brooklyn, N. Y., between 
Catherine and Bridge Street Ferries. 



IRON i 

Beams &Girders 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrou^ht-iron Beams and Girders fpatent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
beobtainud elsewhere. For descriptive lithograph ad- 
dress the Union Iron Mills, Pittsburgh, Pa. 



L. W.Pond's New Tools. 

XTEW AND IMPROVED PATTERNS— 
X y Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters Punches and Shears for 
Iron. Dealer In 

MACHINERY. 

Works at Worcester! Mass. Office, 96 Liberty St., N. T 
S. N. HAHTWELL, General Agent. 



PATENT FOR SALE.— An Article of Tin, 
In general use, requiring but small means to manu- 
facture, will be sold on eaBy terms. Apply to 
HENRY J. DAVISON, 

77 Liberty st., New York. 



WATER WHEELS. 

STEVENSON'S 

Duplex Turbine. 

Not equaled by any wheel in exlstance. Great Economy 
of Water. The only Wheel suitable to variable streams. 
Send for illustrated pamphlet for 1870. 

J. E. STEVENSON, 

83 Liberty st.. New York. 
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OBERT McCALVEY, Manufacturer of 

HOISTING MACHINES AND DUMB WAITERS. 
603 Cherry St., Philadelphia, Pa. 



Cotton Manufacturers, 

YOUR ATTENTION is invited to Pusey's 
Patent Ring Spinning Frames.the best in use. Send 
for circular. PTJSEY BROTHERS, 

Wilmington, Del. 



LATHE CHUCKS— HORTON'S PATENT 
—from 4 to 36 Inches. AIbo for car wheelB. Address 
E. HORTON & SON Windsor Locks Conn 



STEAM HAMMERS, STEAM ENGINES, 

GAS MACHINERY, SUGAR MACHINERY, 

BY 

MERRICK & SONS, 

PHILADELPHIA, PA. 



The Albany Iron Manufacturing Co 

OFFER FOR RENT 

On very moderate terms, the whole or part of their 
large and splendid new building, Just completed, to- 
gether with the steam power belonging thereto. The 
building is 200x70 feet, four stories high ; the engine of 
150-horse power. AddreBS _ 

S. V. TALCOTT, Secretary, Albany, N.Y. 



FOWLE'S PILE AND HUMOR CURE.— 
Warranted a perfect. CURE for all kinds of PILES, 
LEPROSY, SCROFULA; SALT RHEUM, DYSPEP- 
SIA, CA TARRH, and all diseases of the SKIN and 
BLOOD. Entirely vegetable. In caBe of failure, please 
send and get your money. No failures for 12 yearB. Over 
16,000 Certificates on hand. 

H. D. FOWliE, Chemist, Boston. 
Sold everywhere. $1 a Botile. Send for Circulars. 
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•3T m.»a.H:Kd $290,FORl s . T CLASS7ogT 

SENT ON TRIAL-CIRCULARS MAILED FREE. 

Foundery Materials, 

Facings, Sand, Clay, BrickB, CrucibIes,Tools,Vitrlol,Bab- 
blt Metal Belting.etc.VANTUYL & Co. 273 Cherry st.,N.Y 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Middletown. Conn. 



THE WOODWARD STEAM-PUMP MAN 
_L UFACTUKING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Enginc;Steam,Water,and Gas Fittings of all kinds. Also 
Dealers in Wrought-iron Pipe, Boiler Tubes.etc. Hotels 
Churches,Factories,& Public Buildlngs.Heated by Steam 
Low Pressure. Woodward Building. 76 and 78 Center St., 
cor. of Worth st. (formerly of 77 Beekman 't.),N.Y. All 
parties are hereby cautioned against infringing the Pat. 
Right of the above Pnm: i . M. WOODWARD, Pres't 



Andrews' Patents. 

Noiseless, Friction Grooved, Portable, and 

Warehouse Hoisters. 
Friction or Geared Mining? & Quarry Hoisters. 
8 moke- Burning Safety Boilers. 
Oscillating: Engines, Double and Single, half to 

100-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallons 
>er Minute, Best Pumps in the World, pass 
lud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 
All Iiijrnr. Simp] 
Send lor Circulars. 

WM. D.ANDREWS, ANDREWS* BRO., 

414 Water street, New York. 
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All Light, Simple, Durable, and Economical. 
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OR Family U8e — simple, cheap, reliable. 
__ Knits everything. AGENTS WANTED. Circular 
and sample stocking FREE. Address HINKXEY KNIT- 
TING MACHINE CO., Bath, Me., or 176 Broadway, N.Y. 

BUERK'S WATCHMAN'S TIME DE- 
TECTOK. — Important for all large Corporations 
and Manufacturing concerns —capable of controlling 
with the utmost accuracy the motion of a watchman or 

Catrolman, as the same reaches different stations of his 
eat Send for a Circular. J. E.BUERK, 

P. O.Boi 1,057, Boston, Mass. 
N. R— This detector is covered by two U. S. patents. 
Parties using or selling theseinstruments without autho- 
rity from me will be dealt with acnordine to law. 



BURDON IRON WORKS,— Manufacturers 
of Pumping Engines for Water Works, High & Low 
Pressure Engines, Portable Engines of all kinds. Sugar 
Mills,Screw,Lever,Drop,& Hydraulic Presses,Machinery 
in general. Hubbard* Whittaker.102 Frontst.,Brooklyn. 
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OOD- WORKING MACHINERY GEN- 

v j erally. Specialties; Woodworth Planers and Rich- 
ardson's Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner Union at., Worcester, Mass. Ware- 
rooms 42 Courtlandt st.. New York. 

WITHERBY, RUGG, & RICHARDSON. 



THE SURPRISE SEWING MACHINE. 
PRICE $5. 

A New Invention. Makes a Beautiful and Strong seam 
Any one can use it. A liberal discount to agents. 
UNION SEWING MACHINE CO. 

234 Broadway, New York. 



PORTABLE STEAM ENGINES, COMBIN 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and pi Ice. They are 
widely and favorably known, more than 750 being In 
use. All warranted satisfactory or no sale._ Descriptiva 
circulars sent on application. Address 

C HOADLEY & CO Lawrence Mas*. 

TO PATENTEES. 

The St. Cloud Hotel, 

Corner 9th and F sts., Washington^D. C, 
Opposite Patent Offlceand Masonic Temple, and 

One Block from 
GENERAL POSTOFFICE DEPARTMENT. 
The F street cars, communicating with the Capitol, 
Executive Mansion, Treasury, War and Navy Depart- 
ments, and the B. and O. R. B- Depot, pass thedoor. 

MRS. E. A. POLLARD, Proprietress. 



RBALL & CO., Worcester, Mass., Manu 
• facturers oi Woodworth's, Daniel's, and Dimen 
alon Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines : Scroll saws, Re-Sawing, 
Hand Boring, Wood Turning Lathes and a variety oi 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortising Machines in the 
World. 8^" Send for our Illustrated Catalogue. 
RICHARD BALL. E. P. HAL8TED 

RICHARDSON, MERIAM & CO., 
Manufacturers of the lateBt improved Patent Dan 
ielB' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll SawB, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds ot Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Maes. Warehouse, i07 Liberty st.,New York. 17 1 

PORTABLE STEAM ENGINES AND 
Boilers, Complete. 

8-Horse Power $700 

12 " " 900 

16 " •' 1200 

20 *' " 1500 

25 " " 1650 

For Sale by H. B. BIGELOW & CO., 

New Haven, Conn. 



SILICATE OF SODA, IN ITS VARIOUS 
forms, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d St., Philadelphia, Pa. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS BROTHERS & CO. 



NO. 309 BROADWAY. NEW YORK. 



Niagara Steam Pump. 

CHAS.-B. HARDICK, 
No. 9 Adams Bt.. Broo klyn N. Y 

OHINGLE AND HEADING MACHINE— 
O Law's Patent with Trevor & Co.'s Improvements. 
The simplest and Best in use. Also, Shingle, Heading, 
and Stave Jointers, Equallzers.HeadingTurners, Planers 
etc. Address TREVOR & CO., Lockport, N. Y. 

Every Man his Own 

PRINTER. — With oneof ourpresses,an l'ihe 
material accompanying it.every man can do" hi own 
printing, thus saving much time and expense. Circulars 
containing full information about theBe Presses, prices, 
recommendations.etc, mailed freeon application. Speci- 
men books of types, cuts, borders, etc., etc., 10 cents. 
ADAMS PRESS CO., 53 Murray st., New York. 



Iron & Woodworking 

Machinery Depot. New and Second-hand. 
GEORGE L. CUMMINGS, 140 Center St., New York. 



A MERICAN TINNED 
J\. SHEET IKON. 

Coating nniformly over the entire sheet, hy an entirely 
new and patented procesB. All sizes and gages on hand 
and made to order. 

H. W.BUTTERWORTH & SON, 
25 eow tt 29 and 31 Haydock St., Philadelphia, Pa. 




Independent Steam 

BOILER SUPPLY 

OR 

Feed Pump. 

RELIABLE FOR HOT OR 

COLD WATER. 
Circulars sent free. COPE & CO., 
No. 118 East 2d St., Cincinnati, Ohio 



MACHINISTS. 

T7LUTED REAMERS, EXPANDING Beam- 

JP ers, Twist Drills, Drill Chucks, Horton's Chucks, 
NT Y. Tap and Die Co. f s Tools, Bangor and Stubs' Tools, 
Machine Screws and Taps, etc. A complete assortment 
of Fine Tools, of Best Quality, at A. J. WILKINSON & 
CO.'S, 2 Washington St., Boston, Mass. 

4' f^, EAR'S VARIETY MOLDING MA- 

\JT CHINE.-A. S. & J. Gear & Co., Manu- 
facturers ; also, dealers in all kinds of Wood and Iron 
W orking Machinery, Belting, ^ ^ CQNN _ 

MACHINERY.— S. C. HILLS, No. 12 Piatt 
st. New York, dealer in all kinds of Machinery and 
Machinists' supplies^ ' 3 If a 

SUPERIOR LATHES FOR HOE & RAKE 
handles, chair rounds, etc., with patent attachment 
for null spindles and rolls for bedsteads. Also saw ar- 
bors and superior tools of all kinds for rake makers. 
A. L. HENDERER& CO.. Binghamton, N. Y. 

HBOABDMAN, Lancaster, Pa. — Superior 
• Patent Cork-cutting Machinery,Hard-laid Twine , 
Cord, and Rope Machinery, with Pat. Stop & Condenser. 

(CINCINNATI BE ASS WORKS. — Enm- 
I neers' and Steam Fitters' Brass Work. Best Quality 
at very Low Prices. F. LUNKENHEIMER, Prop'r, 

Cincinnati. Ohio. 
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B. BIGELOW & CO., 

Bridge Engineers and Iron Bridge Builders. 
New Haven, Ct. 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell C onn. 

TODD & RAFFERTY, Manufacturers and 
DEALEHS IN MACHINERY. 
Works. Paterson, N. J.; Warerooms, 10 Barclay St., N. Y 
Boilers. Steam Pumps, Machinists' Tools. Also, Flax, 
Hemp, Kope.and Oakum Machinery, Snow's and Judson's 
Governors. Wright's pat. VariableCut-off 4otherenaines. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery. Models for the Patent Office 
built to order by HOLSKE MACHINE CO., Nos. 5J8, 530 
an 15% Water St., near Jefferson. Refer to Scientific 
American office. 14 tf 

"~~ WOODBURY'S PATENT 

Planing and Matching 

and Molding Machmes.Gray & Wood's Planers, self-oiling 
Saw Arbors, and other wood working machinery. 

S.A.WOODS, (91 Libelty street, N. Y.; 

Send for Circulars. ( 67 Sudbury street, Boston 



1832. SCHENCK'S PATENT 1870. 

Woodworth Planers. 

And Re-sawing Machines, Wood and Iron Working Ma 
ehinery. Engines, Boilers, etc. JOHN B. SCHENCK & 
SON, Matteawan, N.Y. .and 118 Liberty St., New York. 



MASON'S PAT'T FRICTION CLUTCHES 
are Manufactured by Volncv W. Mason & Co., Prov 
idonce, R. I. Agents, R. BROOKS & CO., 123 Ave. D, New 
York-TAPLIN RICE & CO. Akron, Ohio Wtfeow 

ARTIES HAVING CASH TO INVEST 
in a first-class invention, can have the whole or part 
interest, at a great bargain. Recently introduced in 
some large establishments. M. J. SPRING, 

Brooklyn, N. Y. 



PLATINUM.?, 



M. RAYNOB 

Bond st., N.Y 
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Advertisements will be admitted on this page at the rate Qf 
Sl'00 per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter.- 
•ores&. 



Price, One Dollar. 

Kfyj MECHANICAL MOVEMENTS— The 
* ) \J I best book for Mechanics ever published. 
Contains 507 beautiful engravings and descriptions of 
mechanical movements, including many which have re- 
cently come in use. Price, $'. By mail, 81*12. Address 
THEO. TUSCH, 37 Park Row, New York. 



SCREW PLATES. 

Illustrated Catalogue of P. S. STUBS' Tools and FileB, 
TwiBt DrillB and ChuckB, Screw Plates and TapB, Machine 
ScrewB, Emerv Wheels, Foot Lathes, etc. 

GOODNOW & WIGHTMAN,23Cornhill,BoBton. 

TO SURVEYORS. 

PK ICES FOR 1870. 

ENGINEERS' T UANSIT $170 

Y-LE VEL $135 

SIX-INCH VERNIER COMPASS * 45 

BeBt quality only. Circulars sent free. 

BL OTT & CO., 119 Water St., New York. 



ON SALE FOR THE UNITED STATES. 

PATENT FOR 

Stone.dressing Machine 

Address COULTER & HARPIN, Huodersfield, England. 



WANTED — Manufacturers of Agricultural 
Implements and all descriptions of Machinery, 
to send Illustrated catalogues and price liBts, with all 
particulars, to JOS. WILDING & CO.. Machinery Im- 
porters. Melbourne, Victoria, Australia. 



17*011 LEASE OR SALE— Trabur's Mines, on 
the lower Ohio. TheBe mines can control the Mem- 
phis coal trade. AddresB I. II. TRABUR, Carsville, Ky. 



To Miner s&Manufac 'rs 

OF SULPHURIC ACID. 

Hughes' Pat. Desulphurizing Furnaces, 

For desulphurizing ores without other fuel than the sul- 
phur in the ore. in constant use four years. No cost for 
repairs. Cheap to construct, easy to manage. little coBt 
of labor, renders the hardest ores soft andjfriable. Can 
be seen constantly in iteration at _ _ 

RICHMOND CHEMICAL WORKS, 
Stapleton, Staten Island, N. Y. For circulars address 



HIVE'S STEAM ENGINE GOVERNOR. 
To be convinced of itB superiority over all otherB, 
send for pamphlet to A. B. LAU KENCE, Ag't,46 Cort- 
lanrtt St., N. Y., or to the Shive Gov. Co., NorthweBt cor- 
ner 12th and Button wood sts., Pniladelphia, Pa. 
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First Premium and Dip'oma awarded to Collinson's 

Grate Bars, Am. Institute Fair, 1S69. Send for circular. 

R. A. HUTCHINSON, 95 & 97 Liberty St., New York. 



MICROSCOPES for Scientific and Popular 
Investigations. Illustrated Price LiBt forwarded 
to any address. Magic Lanterns.Ster.'opticons, Dissolv- 
ing view Apparatus, for public exhibitions, etc. Illus- 
trated Catalogue forwarded to any addreBB. J. H. MC- 
ALLISTER, Optician, 49 Nassau St., New York. 



2d-Hand Machinery. 

\ BEAM STEAM ENGINE— Cylinder 24x 

jLA. 48, with two vacuum pumps, 20x24, 2 water pumpB, 
8x^4, and 2 plunger Pumps, 4x16, very good and substan- 
tial, and can be UBed both as high or low preBBure. 

Also, one Bryant's Upright Steam Engine, 7x14, and 
one Plunger Feed Pump of 1%-in. Plunger. 

PROGRESS MACHIN E WOItKS, 57-61 LewiB Bt., N. T. 



LE COUNT'S PATENT 
HOLLOW LATHE DOGS 
AND CLAMPS.— A Betof 8 DogB 
from % to Mn., inclusive, $8. A 
set of 12 from % to 4-in., $17'30. 
Five Bizes Machinists' ClampB, 
from i to 6-in., inclusive, $11. 
Send for Circular. 

C. W. LeCOUNT. 
South Norwalk, 

Conn. 





ENOCH MORGAN'S SONS' 18M 

(211 Washington St., N. Y.) 




SAPOLIO 



THE 
BEST 

THING 

OUT. 

For Cleaning WindowB (without water); removing 
StainB from Marble and Paint ; polishing KniveB, (no 
scratching); WaBhin? DiBheB, Scrubbing Floors, Floor 
Cloth, TableB, Bath Tabs, etc.; Polishing Tin, BrasB.Iron, 
Copper, and Steel Wares; Removing Gums, Oil, Rust, 
and Dirt from machinery. Indispensable for HouBe 
Cleaning, and all uses (except washing clothes). It 
coBts but a few cents, and 1b Bold by all good Grocery, 
Drug, and Notion Stores. 



BAND SAWS. 

J 3 ATENT BAND SAW MACHINES, MADE 
by Perin & Co. for Log, Re-Bawing, and Scroll. 
ongin& Co.'b Saw Blades, in Btock and made to order, 
from % to 6 incheB wide, 50 ft. long. Saws and MachineB 
Warranted. 
Also, TaperFileB, etc. 

All Styles of Band Saw MachineB in operation at Ma- 
hogany "Mm, 10th st., E. R. 

GEORGE GUEUTAL, 
Sole Agent for the IT. S.. 39 WoBt 4th Bt., N. Y. 



DRILLS 



PATENT 

Diamond-Pointed 

DRILLS, with Imnroved Steam Machinery 
tor all kinds ot ROCK DRILLING, WELL BORING, 
and PROSPECTING. SEVERANCE & HOLT, 

Office 16 Wall Bt., New York.by 
fy Illustrated Circuar sent on application. 



k SPECIALITY— Metal Planing Machines, 

V with vaiuableimprovementa, patented. 

C. WHITCOMB &, CO., Manufacturers, 
Worcester, Mass. Established l c 52. 



DOUBLE TURBINES AFTER THE 
Kindleberger Patents, thoroughly established, and 
In general use throughout the States. Manufactured 
solely by NILES WORKS, 

No. 222 East Front et, Cincinnati, Ohi» . 



Waltham Watches. 

IN 2-OZ. CASES, 

For Merchants. Clerks, and Professional Men. 



Waltham Watches. 

IN 3-OZ. CASES, 
fnerB, CarpenterB, and other Mt 

Waltham Watches. 

IN 4-OZ . CA«ES, 

Mariners, Soldi ers, and ExpreBSE 

Waltham Watches. 

IN 5-OZ. CASES, 
ductors, Engineers, and Baggs 

Waltham Watches. 

IN 6-OZ. CASES, 
nerB, Lumbermen, and Stage D 

Waltham Watches. 

IN 8-OZ. CASES, 
For all who wish something VERT substantial. 
All the above are described in our Price LiBt. Write 
for it aB follows : 

MeBBerB. HOWARD & CO., No. 785 Broadway, N. T.:— 
PleaBe send me your illustrated Price LiBt of WALTHAM 
WATCHES, aB per advertisement in Scientific American. 

Sign Name and Addkesb in Full, 
And you will receive it, postpaid, by return mail. It 
giveB all the information you deBire.and explains onr 
plan of Bending WatcheB by Express without any riBk to 
the purchaser. 

HOWARD & CO., 785 Broadway, N.Y. 

Formerly No. 619 Broadway. 



IN 3-OZ. CASES, 
For FarmerB, CarpenterB, and other Mechanics. 



IN 5-OZ. CASES, 
For Conductors, Engineers, and Baggagemen. 



IN 6-OZ. CASES, 
For MinerB, Lumbermen, and Stage Drivers. 



RANSOM 
SIPHON CONDENSER CO., 

Buffalo. N T. Condenser illustrated in Scientific Ameri- 
can, Feb. 12. MakeB vacu'im at 1 per cent C0Bt of power 
gained. Saves 25 to 40 per c. fuel. Licenses on reason- 
able terms. Send for circulars. 



C COMBINED CARPENTERS' TOOL FOR 
J Weatherboarding.saveB one fourth the labor. Price 
$3. Sold everywhere by the trade. Agents wanted. Ad- 
dress, with stamp, P. W. B. H. CO., 

27 Park Row, N. Y. 



Wording Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Center &t.. N. T. 



$732 IN 31 DAYS 

Made by one Agent, selling Silver's Patent Elastic 
Broom. Over 60,000 now in use. Recommended by Hon. 
Herace Greeley and American Agriculturist. One county 
reserved for each Agent. C. A. CLEGG & CO., 38 Cort- 
l andt St., N . Y., or 120 W ashington Bt., Chicago. 111. 

PAT. SOLID EMERY WHEELS AND OIL 
STONES, for BraBB and Iron Work, Saw Mills, and 
Edge TooIb. Northampton Rmery Wheel Co., LeedB.Mass. 



DREDGING. 

THE Subscribers beg to call the attention 
of Engineers, Contractors, and Corporations to 
their NEW PATENT DREDGE PLANT, by which Har- 
borB, DockB, CanalB, BarB, Rivers, and Channels can be 
deepened or cut from 5 feet to 40 feet in any soil, with 
great Bpeed and economy. The Dredge Plant haBbeen 
already supplied to the Clyde TruBt, the Government 
WorkB at Carliogf ord, Ireland, the Great North Sea Ship 
Canal, Holland, the Bristol Channel, Corporations of 
Hartlepool, Greenock, Aberdeen, and elsewhere. Can 
be delivered in any part of the world, and iB particularly 
adapted for exposed localities. 

W. SIMONS & CO., 
Engineers and Shipbuilders, London Works, Renfrew , 
Scotland, 




Woodward's National Architect. 1,000 

Working Plans and Details for Suburban and Village 
IIouBeB,with per&pectiveB,elevationB, Bection, full de- 
tail drawings, epecincations,eBtimates. Pospald, $12. 

Harney's Barns, Out-buildings & Fences. 

200 Designs, including StableB, GateB, Gateways, and 
Stable Fittings. Postpaid, $10. 

Woodward's Cottages and Farm Houses. 

188 DeBignB and Plans. PoBtpaid, $1'50. 

Woodward's Suburban & Country Houses. 

70 DeBignB and Plans. Postpaid, $1-50. 

Woodward's Country Homes. 150 De- 
signs and Plans of Moderate Cost. Postpaid, $1*50. 

Burn's Architectural Drawing Book. 

300 Self -instructing illustrations. Postpaid, $2. 

Complete illustrated pi-ieed catalogue of all books on 
Architecture and Agriculture mailed free. 

GEO. £. WOODWARD, Publisher, 

191 Broadway, New York. 



EMPL O YMENT. 

f 200 A Month with Stencil DieB. SampleB free. Ad- 
ress S. M. SPENCER, Brattleboro, Vt. 

rRON PLANERS, ENGINE LATHES, 
Drills, and other MachiniBtB' Tools, ot Superior Qual- 
ity, on hand and finishing. For sale Low. For Descrip- 
tion and Price, address NEW HAVEN MANUFACTUR- 



ING Cu« new Haven. Conn. 
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FARMERS and CANVASSERS 
can find no mere pleasant and profitable 
WINTER EMPLOYMENT, 
than to Bell the PERKINS & HOUSEPATENT 
NON-EXPLOSIVE KEROSENE LAMP, con- 
structed on Sir Humphrey Davy's plan. The 
most eminent scientific men pronounce it 

1. ABSOLUTELY SAFE. 

2. It giveB twice aB much light. 
8. It uses 38 per cent lesB oil. 

4. It lasts a lifetime. 

5. It giveB no odor in burning. 

6. It is a successful rival of gas. 
Every lamp warranted as recommended. 

One agent sold 72 lampB the first two dayB in going 
from house to house. 

One old farmer sold 103 lamps in a town containing 
HSfamili es. and Eaid, "I have lived to be ableBBing to 
my kind." Good agents clear $12 per day. 
Fo rdescriptive circular and terms, address 

VOTAW, MONTGOMERY & CO., 
Cleveland, Ohio, andl9 Courtlandt Bt., New York. 




PAGE'S 

Patent Tanned Belting 

Runs 25 per cent more machinery, is nearly twice as 
strong, and wears 50 per c. longer than any other. Send 
for circular containing price, list and discounts. 
Paee Brothers, Sole Manul'rs, Franklin, N. H. 



TURBINE WATER WHEELS— 
Superior to all others. Prices moderate. 

VALENTINE & CO., Ft. Edward, N.Y. 




^THHE OLD RELIABLE."— Over 10,000 

I Machines in use— sold mostly by canvassing 
agents. The only kind that knits circular and flat work 
of all sizes, and narrows and widens on both. Send lor 
circular and Sample Stocking. 

L\MB MACHINE CO., Chicopee Falls, Mass. 
NEW YORK OFFICE, No. 2 ClintonPlace. 




E.Ailen&Co's 

NEW MODEL 

Cartridge Eevolver. 



Weight only 6 ot. Can be earriedin the 
J vest pocket. Seven Shots, 22-100 calibre. 
Lightest and best Revolver in the world. 
AddreBB, ETHAN ALLEN & CO. 

Worcester, Mass. 



WIRE ROPE. 

Manufactured by 

JOHN A. ROEBLING'S SONS, 

Trenton N. J. 

FOR Inclined Planes, Standing Ship Rigging 
BridgeB.FerrieB.StayB or GuyB on Derricks & Cranes 
Tiller RopeB, SaBh CordB of Copper and Iron, Lightning 
Conductors of Copper. Special attention civen to hoiBt- 
ing rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other Information. Send for 
pamphlet on TranBmiBBion of Power by Wire Ropes. 




£ CIRCUIAR^NCSAYIS 

- -.. __ t\ fAllini- &•«*. A 111 It ■ .1. A. t _ k. ... 



&:^/S?sc<JX^ 



v^*Af sK*V.- 4 " 



Factory, Trenton, N . J office. No. 2 Jacob st.,N. Y. 

B" Branch Office tor Pacific Coast, No. BOS Frout.t. 
San Francisco, Cal. 




Reynolds 9 

Turbine Water Wheels. 

The OldeBt and Newest. All otherB 
only imitations of each other in 
their strife after complications to 
confuse the public. We do not boaBt 
but quietly excel them all inBtaunch 
reliable, economical power. Beau- 
tiful pamphlet free. GEO.TALLCOT, 
96 Liberty Bt., New York. 
Gearing. Shafting. 



Improved Awning. 

pOMMUNICATIONS 

V J concerning purchase ot 
Rights should oe addressed 
to J. B. ARMSTRONG, Ur- 
bana, Ohio. 

It obviates the necessity 
for posts or supports at the 
front edge, provides a neat 
and effective shelter for the 
awning when rolled np, is perfectly easy to spread out 
or roll up. is simple In construction, and remarkably 
tasteful in appearance. It can he fully or partially ex- 
tended to admit or exclude light without the aid of a step 
ladder, and in a moment's time. We consider this form 
of Awning as far snperior to any form of canvas awning 
heretofore employed, combining, as it does, durability, 
convenience, and comeliness. On exhibition at Whit- 
lock's. Nos. S5 and 37 Park Place, New York. See Scien- 
tific American dated Nov. 27, 1869. 
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EW AND SECOND-HAND ENGINE 

j. , Lathes, PlanerB, Drilling and Boring MachineB. 
Bimch and Trade TooIb of Machine, Sheet Iron, Copper, 
Forge, and Smith ShopB, alBO, Foundery Appliances, and 
Standard Patterns for Bale. Catalogues supplied. Ad- 
dress NIL E§ WORKS, 
No. 222 East Second Btreet, Cincinnati, Ohio. 
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TAR SPANGLED BANNER. 



rw A large 40-column paper, Ledger Bize, illustrated. 
Devoted to Sketches, Poetry, Wit, Humor, genuine fun. 
NonBenBe (of a sensible kind), and to the exposure of 
Swindling, Humbues, etc. Only75centB a year, and a 
suberb engraving, " Evangeline," 1 1-2x2 feet, gratis, 30,- 
000 circulation. Mon^y refunded to all who ask it. It 
is wide-awake, fearless, truthful. Try It now, 75 cents 
a year. Specimens FREE. Address 

"BANNER," HinBdale, N. H. 



ILLUSTRATED MANUALS and Catalogues 
sent by mail for 10c. each. 

Mathematical Instruments 116 pages 

Optical InBtrumentB 54 " 

Stereopticons and Magic Lanterns.. 88 " 

Philosopnlcal InBtrumentB 64 

JAMES W. QUEEN & CO., 

•*m Chestnut st.. Philadelphia, Ps. 
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W£\J Agem 
TLE SEWING 1 



DAY TO MALE AND FEMALE 
ents to introduce the BDCKEYE |20 SHUT- 
TIE SbJwniG MACHINES. Stitch alike on both sides, 
and ts the only LICENSED SHUTTLE MACHINE 
sold in the United Btates for less than $40. All others 
are infringements, and the Beller and user are liable to 
DroBecution and imprisonment. Outfit free. AddreBB 
W. A. HENDERS ON & C O., Cleveland, Ohio. 

" MANUFACTURER AND BUILDER. 7, 

f^i IVING ALL THE DETAILS OF 
VJT Buil.Uip.ff, Manufacturing Processes, Ma- 
chinery, New liiTentions, Discoveries in the In- 
dustrial Arts and Household Economy. Thor- 
oughly practical and beautifully illustrated. $1*50 per 
annum ; singlecopieB 15c. In Its 3d year, with editions 
of 20,000, and rapidly increasing. Apply for copies to 
... „„, T „ , ^. „ Park Row, N.Y., or any newsdealer 



WESTON & CO.. 



CNAB & HARLIN, Manufacturers ot 
_ Wrought Iron Pipe and fittingB, BraBB CockB, 
alveB, Gage CockB.WhiBtleB.Water Gages,and Oil CupB, 
Harlin's Patent Lubricator. Plumbers' Brass Work, Get- 
ty's Patent Pipe Cutter Getty's Patent Proving Pump 
and Gage. No. 86 Johnst., New York. 
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RIDER'S GOVERNOR 

CUT-OFF ENGINE. 

MANUFACTURED by the Delamater Iron 
WorkB, West 13th st.. New York. The prominent 
reB of ihiB engine are : Economy equal to any ; per- 
fect regulation of speed by cut-off; entire absence of 
delicate or complicated mechanism; simplicity of design 
and non-liability of derangement; requiring no more 
care than common engineB. 

Note.— ThiB improvement can be applied in many 
caBeBto existing engineB. PamphletB Bent on application. 



THE 



Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



Harrison 



Safety 
Boiler. 



First-class Medal, Woild's Fpir. London, 18G2. 

And American Institute Fair, New York, 1869. 

Over 1000 Boilers in use. 

Address Harrison Boiler Works, Philadelphia, Pa., or 

JOHN A. COLEMAN, Agent, 
110 Broadway, New York, and 139 Federal st., Boston 



CA UTION. 

Patent 



PULLEY BLOCKS. 

75,000 IN USE. 

MEDALS : World's Fair, 1862 ; Parle 

1867; N. Y. State Fair, 1867, etc. 

Washington, D. C, June 8, 1867. — 
In an Interference between the claim 
of T. A. Weston and the patent of J. 
J. Doyle, the priority of Weston's 
well-known invention waB fully es- 
tablished. The public a»-e hereby- 
cautioned not to Duy or use and Dif- 
ferential Pulleys marked 
"DOYLE," BIRD, or "LONGLEY," 
legal nroceedineB being now in pro- 
gress for the BuppreBBion of infringe- 
ment. Parties who have purchased 
infringements of Weston s patent, 
may obtain licenses, legalizing the 
use of the same, upon reasonable 
terms, on application to 

T. A. WESTON, 
43 Chambers street, N. Y., 
or hiB Attorneys, ABBETT & FUL- 
LER. 229 Broadway, N. Y. 

The genuine Weston's PulleyB 
have improved uard metal Sheaves 
durable *s chilled castings, without 
brittlenesB.a d each pulley is tested. 
For terms, etc.. address 

HARRISON BOILER WORKS, 

Philadelphia, Fa. 




SAWS.. BVBBT 



DESCRIPTION 

Guaranteed under a forfeiture ot 

11000, to cut 'the most lumber with the leaBt expense 

Henry Disston & Son, 

PHILADELPHIA. Special attentionpaid toournew Btyle 
Circular, Belt, Cross-cut, Mill, and Hack Saws. OrderB 
received from England, Ireland, and the Continent. 

Oak Leather Belting. 

Manufactured oy CHAS. A. SCHIEREN, 92 Gold Bt., N.T 



' SCHLENKER ' S PATENT ~~^ 

Bolt Cutters 

New Invention. Address, 
Howard Iron Works. Boffalo.N.Y. 



REPEATING FIRE-ARMS 

FOR SALE, viz :— 
5,000 Winchester Repeating Muskets. 
5,000 '• ™ Carbines. 

5,000 " Sporting Rifles. 

2,000 Spencer ■ Muakets. 

80,000 " " Carbines. 

500 w " Sporting Rifles. 

2.000 J oslyn Single Breech-loading Carbines 
Metallic Cartridges or all sizes, by 

WINCHESTER REPEATING ARMS CO., 
New Haven, Conn 



CAMDEN 

Tool and Tube Works, 

Camden, N.J. Manufacturers ot Wrought Iron Tube, 
and all the most improved TOOLS for Screwing, Cutting, 
and Fitting Pipe Tube and Oil Well CaBing. Screwing 
MachineB of different BizeB to Bcrew and cut off from the 
largest to the smallest Bized Pipe or CaBing. Peace'? Pat- 
ent Adjustable Pipe Cutter. No. 2 cuts off from % to 2 
Pipe, $9*00. Peace's Pat. Screwing StockB and DieB, No. 1 
Screws %,%,%, %, §10. No. 2 screws 1, IK, lfc.2 pipe, $20. 
No. 3 both screws and cuts off, 2%, 3,8)^,4, $6?. 



ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 

Composed of beBt Wrought Iron TubPB.teBtedto 500 
pounds ; no large sheet iron, shell or thin cast iron to 
explode. Absolutely Bafe, economical, durable, and ef- 
ficient. Send for pamphlet. Also, Steam Engines. Steam 
Pumps, etc. ROOT STEAM ENGINE CO., 

95 and 97 Liberty St., New York. 



PATENT BANDSAW MACHINES of the 
most improved kinds, of various sizes, by FIRST & 
PRYIBIL, 452^.56 Tenth ave.. New York. Price $250 
$275, $350. At present (March 28), there are in operation, 
In this **ity alone, 76 Machines. 
*ty Send for Circular. 



New York City Oil Co, 



E 



116 MAIDEN LANE. 

G. KELLEY'S PATENT SPERM OIL 

• for all kinds of machinery. Price, $1 per gallon. 
E. G. Kelley's Retined Mecca or Ho- k Oil, 50 cents per 
gallon. E.G. Kelley's Patent Boiled Linseed Oil, 75c. 
per gallon. E.G.Kellcy's Boiled Chemical Paint Oil,50c. 
a gallon. E. G Kellev's High Test Silver Light, Astor 
Kerosene Oil, 50c. per gallon, in quarts, gallons, or 5 gal- 
lon cans or barrels (no charge for packages). E. G. Kel- 
ley's Crystal Benzine. 20c. per gallon, in quarts, gallons, 
or 5 gallon cans or bbls. (no charge for packages). Tes- 
timonials furnished, when desired, by persons who have 
used the Oils for years. 

E. G. KELLEY, Analytical and Consulting Chemist 
116 Maiden Lane, New York. 



JILLSQN'S 

Patent Slide Mule. 

The whole Gamut of NumberB and Ready Reckonei, 
without any arithmetical process. Book with it. Sold 
only by ARNOLD JILLSON, Woonsocket, R. I. 



FLANGE TURNING PERFECTED. 

CONNELLY'S 

Upsetting Flange Tool 

Reierences:— Baldwin Locomotive works, P-n'"a, Pa.; 
Novelty Iron WorkB, N. Y.: Grant L comotive Works, 
PaterBOn, N. J.; Harlan & Hollingsw ortii Co., Wilming- 
ton, Del. AddreBS JAS. T. CONNELLY, 

Baldwin Locomotive WorkB, Phil'a, Pa. 

WANTED.— 1^~ 100,000 Laboring Men 
and Women to labor at their homeB, or travel 
part of the time. Will send a sample free. 

A. B. CLARK & CO., Pittsburgh, Pa. 



WANTED To Purchase Cheap— Or to Man- 
ufacture on a Royalty, a Patent Article which 
would be used in every household and Bold under a Dol- 
lar. Somethine useful and novel Patentee having 
having Buch, addreBB P. O. Box 110, Brooklyn, N . Y. 
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